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(57) Séang ché dé cap dén phuong phap san Xudt hop chét c¢6 ciu trac 2-axyliminopyridin
va ¢ cong thirc (I) v6i luong can thiét dung lam thudc trir dich hai 6n dinh va c6 chi phi
thap, voi diéu kién 1a phuong phap nay bao gdm céc bude: axyl hoa nhom amino & vi tri 2
ctia hop chat c6 cong thire (A) bang cach st dung chét axyl héa, bang cach do tao ra hop
chat c6 cong thirc (B); va tiép d6 alkyl hoa nguyén tir nito & vi tri 1 ctia hop chat co cong
thirc (B)'

= " Y al -:"Y
'S -~ Ar_N
Nj/ RiCOR; HN\“/' Ar”Rq ~ \ﬂ)
1 NCOR, T NCOR,

(A) (B8) 0
trong d6 Ar 13 nhom phenyl hodc di vong c6 5 dén 6 canh, R, 1a nhém C, alkyl va Y la
nguyén tir hydro; nguyén tur halogen; nhom hydroxyl; nhom C,.¢ alkyl co thé duoc thé
bang nguyén tir halogen; nhom C,¢ alkyloxy c6 thé dugc thé bang nguyén tir halogen;
nhom xyano; nhoém formyl; hodc nhém nitro.
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Linh vire ky thuit dwoc dé cap

Sang ché d& cap t6i phwong phép san xuét thubc trir dich hai méi c6 céu

tric 2-axyliminopyridin.
Tinh trang ky thuit ciia sing ché

Cho t6i nay, méc du nhi€u thudc trir dich hai da dugc phat trién, nguoi
ta van kiém tim cac chit méi do c4c van dé lién quan dén sy giam d9 nhay voéi
thude, su tdn du céc tac dung cua thudc, d an toan cia thudc trong st dung va

cac van deé tuong tu.

Cu thé, nhu dugc thé hién trong Masaya Matsumura et al., Pest
Management Science, 2008, Vol. 64, No. 11, pp. 1115 to 1121 (Tai liéu phi sang
ché 1), viéc canh tac lia nuéc & Péng A va Pong Nam A hién nhién 1a dang bi
thiét hai do rdy khang véi phin 16n céc thubc trir dich hai bao gbm
neonicotinoit 13 imidacloprit, thudc gbc phenylpyrazol 1a fipronil va cac thubc
twong tu. Do dod, cac thudc dac hiéu diét réy khang thudc 1a dugc mong doi.
Ngoai ra, can san xuét cdc thubc méi nhu vay v6i lugng can thiét lam thudc trir

dich hai 6n dinh va & chi phi thip.

Céac phuong phap dugc mo ta trong don yéu cau cip patent Chau Au sé
432600 (tai liéu sang ché 1), don yéu cau cip patent Nhat s Hei 05-78323 (tai
liéu sang ché 2), don yéu cdu cip patent Chau Au sb 268915 (tai liéu sang ché
3) va Botho Kickhofen et al., Chemische Berichte, 1955, T4p 88, trang
1103-1108 (tai li¢u phi sang ché 2) dugc biét 1a cac phrrong phép san xuit thube
trlr dich hai ¢6 cAu tric 2-axyliminopyridin. Tai liéu sang ché 1 mé ta thudc diét
¢ ¢6 cung ciu tric mach vong nhu ciu tric mach vong duogc thé hién trong
cdng thirc (I) dudi day. Tai liéu sang ché 2 va 3 mé ta thudc trir dich hai c6

cling c4u tric mach vong nhu céu triic mach vong ciia hop chét c6 cong thire (D).
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Tai lidu phi sang ché 2 mé ta hop chét c6 ciu tric mach vong twong ty nhu chu
tric mach vong cia hop chit ma dugc thé hién bsi cong thire (I), dung 1am hop

chét trung gian trong qua trinh tong hop.

Tuy nhién, cdc phwong phap san xuét trong céc tai liéu séng ché 1,2 va
3 va tai lidu phi sang ché 2 1a cac phuong phép san xuét trong d6 hop chét co
cong thirc (Ba), dugc mo ta dudi day, dugce st dung 1am hop chét trung gian va
khong mé ta qué trinh san xuét trong d6 hgp chit cé cong thirc (B), duge mb ta
duéi day, duge sir dung 1am hop chit trung gian. Hon nita, céc tai liéu séng ché
1, 2 va 3 va tai liéu phi sang ché 2 mé ta cic phuong phap san xuét trong d6
hop chét c6 cong thirc (Ba) dugc st dung 1am hop chét trung gian, nhung khéng
mo ta cu thé qué trinh san xuit hop chét cé cong thirc (Ia) duge md ta dudi day.
Ngoai ra, hogp chit N-[1-((6-clopyridin-3-yl)metyl)pyridin-2(1H)-
yliden]-2,2,2-trifloaxetamit dugc md ta va tinh chét vat 1y ctia hop chét, nghia
1a hé sé khiic xa nD (25,5) bang 1,4818, ciing dugc mé ta (Hop chit sé 3 trong
Bang 1 cia tai liéu sang ché 2); tuy nhién, hop chit nay khéng nim trong danh

sach cac hgp chét c6 hoat tinh trir dich (Bang 2 va 3 ciia tai liéu sang ché 2).

Hon nita, tai lidu sang ché 3 md ta hop chit N-[1-((6-clopyridin-3-yl)
metyl)pyridin-2(1H)-yliden]-2,2,2-trifloaxetamit va mo ta tinh chét vat ly cua
hop chit ndy, nghia 13, diém néng chay nim trong khoang tir 60 dén 62°C (Vi
du sb 12 trong Bang 7 cia tai liéu sang ché 3). Tuy nhién, hop chat nay khong
duogc liét ké trong phan vi du hop chét c6 hoat tinh diét dich trong phan Vi du
thuc hién sang ché. Tai liéu sang ché 2 hoic tai lidu sang ché 3 khong mo ta
phuong phap cu thé dé diéu ché N-[1-((6-clopyridin-3-yl)metyl)pyridin-
2(1H)-yliden]-2,2,2-trifloaxetamit.

Ngoai ra, Wladysl, aw Pietrzycki, et al., Bulletin des Societes
Chimiques Belges, 1993, Tap 102, S6 11-12, trang 709-717 (tai liéu phi sang

ché 3) mé ta hop chit N-(pyridin-2(1H)-yliden]-axetamit 1a tautome cia
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2-axetamit pyridin, nhung khong mé td phwong phép cu thé dé didu ché
tautome, hodc phuong phap san xut din xuét haloaxyl cua no.
Ban chit ky thuit ciia sang ché

Péi twong cua sang ché 1a thudc trir dich hai c6 céu tric
2-axyliminopyridin va c6 coéng thic (I) dugc mé6 ta dudi day, cu thé 1a
N-[1-((6-clopyridin-3-yl)metyl)pyridin-2(1H)-yliden]-2,2,2-trifloaxetamit, v&i
lugng cAn thiét d6i voi thude trir dich hai én dinh va c6 chi phi thip.

Cu thé, theo khia canh thir nhit cia sang ché, tac gia sang ché thu duogc
hop chét hiru ich mong mudn c6 cong thirc (I) duéi day bing cach str dung hop
chét c6 cong thirc (A) lam chét ban d4u va hop chit c6 cong thirc (B) 1am hop
chét trung gian. K&t qua 13, séng ché da dugc hoan thanh.

Sang ché @& xuit phuong phap san xuét hop chét c6 cong thire (I) sau:

3y
Ar\/N\fn/ .
o} (D
trong d6 Ar 12 nh6m phenyl c6 thé duge thé hogc di vong ¢6 5 dén 6 canh c6 thé
dugc thé, Ry 12 nhém Ci.6 alkyl c6 thé duge thé va Y 1a nguyén tir hydro;
nguyén tr halogen; nhém hydroxyl; nhém Ci- alkyl cé thé duwgc thé bing
nguyén t halogen; nhom Ci.s alkyloxy co thé dugc thé biang nguyén tir
halogen; nhdm xyano; nhém formyl; hodc nhém nitro,

trong d6 phuong phap nay dugc thé hién trong so d6 phan tng sau:

9

=
Hm'y Ar/‘R4 Ar\,N(\—‘:——Y

NCOR, ? NCOR;

pd
4

R4COR,
s R

Z
T
)

(A) B) 0

trong d6 R1 va Y c6 cing nghia nhu Ry va Y dugc md ta néu trén, Rz 1a (1)
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nhom trifloaxetoxy, (2) nhém Ci.s alkyloxy cé thé dwgc thé bing nguyén tir
halogen hodc nhém benzyloxy c6 nhom phenyl c6 thé dwoc thé bang nguyén tir
halogen, nhém metyl, nhém xyano, nhém nitro, hodc nhém metoxy, (3) nhom
C1.s alkylcacbonyloxy cé thé dugc thé bing nguyén t halogen (trr nhém
trifloaxetoxy) hodc nhém phenylcacbonyloxy c6 nhém phenyl c6 thé duoc thé
bang nguyén tir halogen, nhém metyl, nhém xyano, nhém nitro, hodc nhém
metoxy, (4) nhom hydroxyl, hodc (5) nguyén tir halogen va R4 la nguyén tu
halogen, nhom Ci.6 alkylsulfoxy c6 thé dwgc thé bing nguyén tir halogen, hoic

nhém phenylsulfoxy c6 thé dugc thé bing nguyén tir halogen hodc nhém metyl,
bao gdm cac budc:

axyl héa nhom amino & vi tri 2 cla hop chét c6 cong thirc (A) bang céch st
dung chét axyl héa c6 cong thirc RiCORa, bing cach d6 tao ra hop chit c6 cong
thic (B);
Ny
Nﬁ/"

NH,

(Ay ;va
tiép d6 alkyl hoa nguyén tir nito & vi tri 1 ctia hgp chét c6 cong thirc (B) bang
cach st dung Ar-CHz-Ra.

Theo khia canh thi hai, sang ché d& xuét hop chét trung gian hitu ich c6
cong thirc (B) (v6i didu kién loai trir hop chét trong d6 Ri 1a nhém metyl hodc
nhém phenyl va Y 1a nguyén tir hydro) va mudi ctia no.

Theo khia canh tht ba, sang ché d& xuit phwong phap san xuit hop chét

c6 cong thirc (Ia):
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trong d6 Rs 13 nguyén ti¥ halogen, nhom xyano, nhém nitro, hodc nhém
triflometyl, X 1a nguyén tir cacbon hodc nguyén ti nito va Ria 12 nhém Ci.6

alkyl duogc thé biang halogen,

trong d6 phuong phép nay dugc thé hién bang so dd phan tng duéi day:

< NJ\,R4 \
r@ (Ca) \)\/ ? R1aCORza N\j\, '/71)
NH, NCORy,4
(Aa) (Ba) (1a)

trong d6 Ria, R4, R3 va X c6 cung nghia nhu cac nhém Ria, R4, R3 va X dugce
mo ta néu trén, R2a 14 (1) nhém trifloaxetoxy, (2) nhém Ci.¢ alkyloxy cé thé
dugc thé bang nguyén tir halogen hodc nhém benzyloxy c6 nhém phenyl cé thé
duge thé bang nguyén tir halogen, nhém metyl, nhém xyano, nhom nitro, hodc
nhom metoxy, (3) nhom Ci.¢ alkylcacbonyloxy co thé dwoc thé bang nguyén tir
halogen (véi diu kién loai trr nhém trifloaxetoxy) hodc nhoém
phenylcacbonyloxy c6 nhém phenyl cé thé dugc thé bang nguyén tir halogen,
nhém metyl, nhém xyano, nhém nitro, hodc nhém metoxy, (4) nhém hydroxyl,

hodc (5) nguyén tir halogen.

Theo khia canh tht tu, sang ché dé xuét hop chét cé cong thirc (I'), trong
d6 hop chét nay dugc didu ché theo so @6 phan ting sau:

-~ o~ ca\@\/ Claz e

'@ CriCOR; “’Q TSNS Q

NH, NCOCF; NCOCFj
(A) (8" (I

trong doé hop chét co cong thire I la
N-[1-((6-clopyridin-3-yl)metyl)pyridin-2(1H)-yliden]-2,2,2-trifloaxetamit ~ ¢6
c4c tinh chéit vat 1y (a) va/hoic (b) dudi day:

(a) dinh géc nhiéu xa duge x4c dinh bang phép nhiéu xa bt tia X ¢6
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mat it nhat 13 tai cac gbc nhiéu xa duéi day (20): 8,6+0,2°, 14,2+0,2°, 17,540,2°,
18,3+0,2°, 19,7+0,2°, 22,3+0,2°, 30,9+0,2° va 35,3+0,2°;

(b) diém néng chay dugc xac dinh bang phép do nhiét 6 bing phuong
phép quét vi sai (DSC) nim trong khoang tir 155 dén 158°C.

Theo sang ché, din xuit 2-axyliminopyridin c6 thé dugc sir dung lam
thudce trir dich hai ¢6 thé dugce diéu ché hiéu qua véi higu suat tot va, n€u cén,

theo quy trinh mot binh.
Mo ta vin tit cic hinh vé&

Fig.1 1a dd thi thé hién két qua ctia phép khao sat tinh thé bing bt tia X
dugc thuc hién trén tinh thé cia N-[1-((6-clopyridin-3-yl)metyl)
pyridin-2(1H)-yliden]-2,2,2-trifloaxetamit ma dugc diéu ché bang phwong phap

didu ché thir nhét.

Fig.2 1a dd thi thé hién két qua cua phép do nhiét lugng bing phuong
phdp quét vi sai duogc thuc hién trén tinh thé cua N-[1-((6-clopyridin
-3-yl)metyl)pyridin-2(1H)-yliden]-2,2,2-trifloaxetamit ma dugc didu ché bing
phwong phép diéu ché thir nhét.

Fig.3 1a db thi thé hién két qua ciia phép khao sat tinh thé bang bot tia X
dugc thuc hién trén tinh thé cua N-[1-((6-clopyridin-3-yl)metyl)pyridin-
2(1H)-yliden]-2,2,2-trifloaxetamit ma duogc didu ché bing phuong phap didu

ché thir hai.

Fig.4 1a d(*)‘thi thé hién két qua cua phép do nhiét lugng bing phwong
phdp quét vi sai dwgc thwc hién trén tinh thé cua N-[1-((6-clopyridin
-3-yl)metyl)pyridin-2(1H)-yliden]-2,2,2-trifloaxetamit ma dwgc didu ché bing
phwong phap diéu ché thir hai.

Fig.5 12 @b thi thé hién két qua ciia phép do nhiét lugng bang phuong

phdp quét vi sai dwgc thuc hi¢n trén tinh thé cia N-[1-((6-clopyridin
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-3-yl)metyl)pyridin-2(1H)-yliden]-2,2,2-trifloaxetamit ma dwgc didu ché bang
phuong phap diéu ché thir ba.

Fig.6 12 dd thi thé hién két qua ciia phép khao st tinh thé biang bot tia X
dugce thuc hién trén tinh thé cua N-[1-((6-clopyridin
-3-yD)metyl)pyridin-2(1H)-yliden]-2,2,2-trifloaxetamit ma dugc didu ché bang
phwong phap diéu ché thir tu.

Fig.7 1a d thi th& hién két qua ciia phép do nhiét lugng béng phuong
phap quét vi sai dugc thwc hién trén tinh thé cia N-[1-((6-clopyridin
-3-yl)metyl)pyridin-2(1H)-yliden]-2,2,2-trifloaxetamit ma dugc didu ché bing
phuong phép diéu ché thir tu.

Fig.8 1a dd thi thé hién két qua ctia phép do nhiét lugng bang phuong
phdp quét vi sai dugc thuc hi¢n trén tinh thé cua N-[1-((6-clopyridin
-3-yDmetyl)pyridin-2(1H)-yliden]-2,2,2-trifloaxetamit ma dugc didu ché bang
phwong phéap diéu ché thtt nim.

Fig.9 1a db thi th& hién két qua ctia phép khao sat tinh thé bing bot tia X
dwgc  thwc hién trén  tinh  thé cia  N-[1-((6-clopyridin
-3-yl)metyl)pyridin-2(1H)-yliden]-2,2,2-trifloaxetamit ma dwgc didu ché trong
Vi du diéu ché 4.

M3 ta chi tiét sing ché

Thuét ngtr "alkyl" dugc st dung & ddy hodc dudi dang nhom thé hoic
mot phén ctia nhém thé nghia 1a alkyl mach théng, mach nhanh hodc mach vong,
hoc alkyl phdi hop clia c4c lai ndy, trir khi c6 quy dinh khéc.

Thuit ngit "nguyén tir halogen" dugce str dung & day nghia la nguyén tir
duoc chon tir flo, clo, brom va iot.

Thuét ngit "duong lugng" cia bazo duge st dung & day, vi dy, 1a nhu

sau: khi 1mol kali cacbonat dwgc sir dung @i véi 1mol hop chét c6 cong thire
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(A), kali cacbonat 1a 2 duong lugng; vi vy khi 1mol natri hydroxit hodc natri
hydro cacbonat dugc st dung, thi natri hydroxit hodc natri hydro cacbonat 1a 1
duong lugng; va vi vy khi 1mol bazo hitu co dugc str dung, thi bazo hitu co la

1 duong lugng.

Thuét ngit "mudi" dugce sir dung & ddy duge dung dé chi mudi cua axit
v0 co nhu hydroclorua, mudi cua axit sulfuric, hogc muoi cuia axit nitric; muoi
cua axit hitu co nhu mudi cua axit trifloaxetic, mudi cua axit difloaxetic, mudi

cua axit dicloaxetic; hodac cdc mudi tuong tu.

"Chét phan tng dugc sir dung ddng thoi véi chit axyl héa RiCOR,"

dwgc st dung & ddy c6 thé 1a hydrat ciia n6, néu Rz 12 nhém hydroxyl.

"Chat ngung tu" dugc st dung & ddy 1a chit phan tng dé diéu ché din
xut axit cacboxylic nhu este va amit va vi du vé "chit ngung tu" bao gbm
N,N'-dixyclohexylcacbodiimit, 1-etyl-3-(3-dimetylaminopropyl) cacbodiimit
hydroclorua, 1,1'-cacbonyldiimidazol, dipyridyl disulfit, diimidazolyl disulfit,
1,3,5-triclobenzoyl clorua, 1,3,5-triclobenzoyl anhydrit, PyBop (nhén hiéu hang
héa di duoc dang ky, (benzotriazol-1-yloxy)tripyrolidinophosphoni
hexaflophosphat) va PyBrop (nhin hiéu hang héa dd dugc ding ky,

bromotri(pyrolidino)phosphoni hexaflophosphat) va cac chét tuong tu.

Ky hiéu "Cap" duge st dung & day va dugc gén vao nhém thé nghia 14
s6 nguyén tir cacbon c6 mit trong nhém thé nim trong khoang tir a dén b. Hon
nita, vi du, "Cab" trong truong hgp cua "Cab alkylcacbonyloxy" nghia 1a 56
nguyén tir cacbon trong gdc alkyl, trir nguyén tir cacbon trong gbc cacbonyloxy,

nam trong khoang tir a dén b.

Ar 13 nhém phenyl c6 thé duoc thé hodc di vong c6 5 dén 6 canh c6 thé
duoc thé. Vi du vé dj vong c6 5 dén 6 canh bao g6m pyridin, pyrimidin, thiazol,
tetrahydrofuran, furan va cdc nhém twong tw. Vi du dugc wu tién vé Ar bao gém

nhém 3-pyridyl, nhém 5-pyrimidyl, nhém 3-thiazolyl, nhém S5-thiazolyl va
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nhém 3-pyridyl 13 duoc wu tién hon. Vi du vé nhém thé cé thé duge dua vao
nhém phenyl hoic di vong bao gdbm nguyén tir halogen, nhém Ci.4 alkyl c6 thé
duoc thé bing nguyén tir halogen, nhém Ci.4 alkyloxy co6 thé dugc thé bang
nguyén tir halogen, nhom hydroxyl, nhém xyano va nhém nitro. O day, nguyén
tir halogen va nhém Ci.4 alkyl c6 thé dwoc thé bing nguyén tir halogen 1 dugce
wu tién va nguyén tir clo 1a dwoc diic biét wu tién. Vi du cu thé v& nhém phenyl
c¢6 thé duoc thé va nhém di vong c6 5 dén 6 canh c6 thé dugc thé bao gdm
nhém phenyl, nhém 3-clophenyl, nhém 4-clophenyl, nhém 3-xyanophenyl,
nhém 4-xyanophenyl, nhoém 3-nitrophenyl, nhém 4-nitrophenyl, nhém
3,5-diclophenyl, nhém 4-metylphenyl, nhém 4-metoxyphenyl, nhdém
3,5-dibromophenyl, nhém 2,4-dibromophenyl, nhém 4-flophenyl, nhém
4-bromophenyl, nhém 3-nitro-5-bromophenyl, nhém 3,5-bis(triflometyl)phenyl,
nhém 6-clo-3-pyridyl, nhém 2-clo-5-thiazolyl, nhém 6-clo-5-flo-3-pyridyl,
nhém 6-bromo-3-pyridyl, nhém 6-flo-3-pyridyl, nhém 5,6-diclo-3-pyridyl va
nhém  6-triflometyl-3-pyridyl. O ddy, nhém 6-clo-3-pyridyl, nhém
6-flo-3-pyridyl, nhém 6-clo-5-flo-3-pyridyl va nhém 6-bromo-3-pyridyl la

dugce vu tién va nhém 6-clo-3-pyridyl 1a duge dic biét vu tién.

Ri 12 nhém Ci.6 alkyl c6 thé dugc thé. Vi du v& nhém thé c6 thé dugc
dwa vao nhém Ci.6 alkyl bao gdm nguyén tir halogen, nhém Ci.6 alkyloxy dugc
halogen h6a, nhdm xyano, nhém nitro va nhém hydroxyl. Vi du cu thé vé nhém
Ci6 alkyl dugc bidu dién bing R; bao gébm nhém triflometyl, nhém
difloclometyl, nhom triclometyl, nhém pentafloetyl, nhém diflometyl, nhém
diclometyl, nhém dibromometyl, nhém clometyl, nhém difloetyl, nhém
dicloetyl, nhém 2,2,2-trifloetyl, nhém difloxyclopropyl, nhém bromodiflometyl,
nhém triflometoxymetyl va cic nhém twong tur; vi du duge wu tién vé nhém nay
bao gdm nhém triflometyl, nhém difloclometyl, nhém diflometyl, nhém
triclometyl va nhom pentafloetyl; va vi du dugc wu tién hon la nhém

triflomety]l.

-10-
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Ria 12 nhém Ci.6 alkyl duge thé bing halogen. Vi du vé nhém nay bao
gdm nhém triflometyl, nhém triclometyl, nhoém difloclometyl, nhém diflometyl,
nhém diclometyl, nhém dibromometyl, nhém clometyl, nhom difloetyl, nhom
dicloetyl, nhém 2,2,2-trifloetyl, nhom pentafloetyl, nhém difloxyclopropyl va
cac nhém twong ty. G diy, nhoém triflometyl, nhém triclometyl, nhém
diclometyl, nhém diflometyl, nhém difloclometyl, nhém clometyl va nhom
pentafloetyl 12 dugc uwu tién; nhém triflometyl, nhém diflometyl, nhom
difloclometyl, nhém clometyl va nhém pentafloetyl 1a dwoc wu ti€n hon; va

nhém triflometyl 1a dugce déc biét wu tién.

Y 1a nguyén t hydro; nguyén tir halogen; nhom hydroxyl; nhém Ci-6
alkyl c6 thé duge thé bang nguyén tir halogen; nhém Ci.s alkyloxy c6 thé duogc
thé bang nguyén tir halogen; nhém xyano; nhém formyl; hodc nhém nitro. Tét
hon, néu Y 13 nguyén tir hydro, nguyén tit halogen, hodc nhém hydroxyl va tbt

hon nita néu 12 nguyén tir hydro.

MJbi nhém trong s& Rz va Rza 12 (1) nhém trifloaxetoxy, (2) nhém Cis
alkyloxy c6 thé duoc thé bing nguyén tir halogen hodc nhém benzyloxy c6
nhém phenyl c6 thé dugc thé bing nguyén tir halogen, nhém metyl, nhém
Xyano, nhém nitro, hodc nhém metoxy, (3) nhém Ci.¢ alkylcacbonyloxy c6 thé
dugc thé bang nguyén tir halogen (v6i didu kién loai trlr nhém trifloaxetoxy)
ho#c nhém phenylcacbonyloxy ¢6 nhém phenyl c6 thé duoc thé bang nguyén tir
halogen, nhom metyl, nhém xyano, nhém nitro, hodc nhém metoxy, (4) nhém

hydroxyl, hodc (5) nguyén tir halogen.

R3 13 nhém thé dugce thé trén nguyén tir cacbon ciia vong pyridin hodc
vong pyrimidin va hién nhién 13 s§ lvong nhém Rz bang 0 dén 4 trong trudng
hop ciia pyridin va 0 dén 3 trong trudong hop ciia vong pyrimidin. Mbi nhém
trong s6 cac nhém thé duge biéu dién bang Rs 13 nguyén tir halogen, nhém

xyano, nhom nitro, hodc nhom triflometyl va cac nhém th€ nay c6 thé 13 gidng
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hodc khac nhau.

R4 12 halogen, nhém Ci.¢ alkylsulfoxy co thé dugc thé biang nguyén ti
halogen, hodc nhom phenylsulfoxy cé thé dugc thé bang nguyén tir halogen
hodc nhom metyl.

Vi du dugc wu tién cta hop chét c6 cong thirc (I) hodc (Ia) bao gbm
- hop chit sé 1: N-[1-((6-clopyridin-3-yl)metyl)pyridin-2(1H)-yliden]-
2,2,2-trifloaxetamit,

- hop chét sé 2: N-[1-((6-clo-5-flopyridin-3-yl)metyl)pyridin-2(1H)-yliden]-
2,2,2-trifloaxetamit,

- hop chit s 19: N-[1-((6-flopyridin-3-yl)metyl)pyridin-2(1H)-yliden]-
2,2,2-trifloaxetamit,

- hop chéit s6 3: N-[1-((6-bromopyridin-3-yl)metyl)pyridin-2(1H)-yliden]-
2,2,2-trifloaxetamit,

- hop chit s6 8: N-[1-((6-clopyridin-3-yl)metyl)pyridin-2(1H)-yliden]-
2,2-difloaxetamit,

- hop chét sb 4: 2-clo-N-[1-((6-clopyridin-3-yl)metyl)pyridin-2(1H)-yliden]-
2,2-difloaxetamit,

- hop chit sé 7: N-[1-((6-clopyridin-3-yl)metyl)pyridin-2(1H)-yliden]-
2,2,3,3,3-pentaflopropanamit va

- hop chét sé 6: N-[1-((2-clopyrimidin-5-yl)metyl)pyridin-2(1H)-yliden]-
2,2,2-trifloaxetamit.

Trong sb cac hop chét c6 cong thirc (I) hodc cdng thirc (Ia) ndy, vi du
dwoc wu tién dic biét 1a hop chit c6 cong thic (I'), nghia I3,
N-[1-((6-clopyridin-3-yl)metyl)pyridin-2(1H)-yliden]-2,2,2-trifloaxetamit ~ ¢6

céc tinh chét vat 1y (a) va/hodc (b) dudi day (v6i didu kién loai trir hop chat c6
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nD(25,5)=1,4818 dugc mo ta trong tai li¢u sang ché 2):

(a) dinh géc nhiéu xa dugc x4c dinh bing phép nhiéu xa bdt tia X it nhét
1a tai céc goc nhidu xa dudi day (20): 8,6+0,2°, 14,2+0,2°, 17,5+0,2°, 18,3+0,2°,
19,7+0,2°, 22,3+0,2°, 30,9+0,2° va 35,3+0,2°;

(b) diém néng chay ma dugc xac dinh phép do nhiét do bing phuong
phép quét vi sai (DSC) ndm trong khoang tir 155 dén 158°C.

Vi du dwgc wu tién cua hop chit c6 cong thirc (B) bao gbm
2,2,2-triflo-N-(pyridin-2(1H)-yliden)axetamit,
2-clo-2,2-diflo-N-(pyridin-2(1H)-yliden)axetamit,
2,2,3,3,3-pentaflo-N-(pyridin-2(1H)-yliden)propanamit va
2,2-diflo-N-(pyridin-2(1H)-yliden)axetamit; va vi du dugc uwu tién hon la
2,2,2-triflo-N-(pyridin-2(1H)-yliden)axetamit c6 cong thirc sau (B1):

Phuong phéap diéu ché
Sang ché s& dugc mo ta chi tiét hon theo cic so dd phan tng duéi day.

-
= v aen, et FY

Y -
NY R4COR, HN
e g e

N, NCOR; NCOR;
(A) (B) 0]
trong so dd néu trén, Ar, Y, R1, R2 va R4 c6 ciing nghia nhu Ar, Y, Ri, R2 va R4
duoc mo ta néu trén.

Ngoai ra, hop chét c¢6 cong thirc (B) dugce thé hién trong so dd néu trén
6 thé duoc st dung & budc tiép theo, ma khong can bude xir Iy hodc tach tiép

theo.
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1-1: didu ché hop chét c6 cong thirc (B) tir hop chét c6 cong thirc (A)

Hop chit c6 cong thirc (A) c6 thd nhin duge dudi dang hop chét hién
dang dugc ban trén thi trudong, hodc co thé thu duoc bing phuong phép, vi du,
duoc md ta trong Journal of labeled compounds & radiopharmaceuticals (1987),

24(2), 119-123.

Phuong phap san xuét hop chét c6 cong thirc (B) tir hop chét c6 cong
thire (A) 13 nhu sau. Cu thé, hop chét ¢6 cong thirc (B) ¢6 thé thu dugc bing
cach cho hop chit c6 cong thirc (A) phan ting v6i chét axyl h6éa RiCOR2 (R; va
R» ¢6 cung nghia nhurr R1 va Rz néu trén) khong can dung méi hoic trong dung
moi khong anh hudng tGi phan ing véi sy c6 mét cia bazo hodc khong c6 mat

bazo.

§ day, sb luong duong lwong chat phan tng 1a toan b s luong dwong

lwong hop chét c6 cong thire (A).

Vi dy v& dung méi c¢6 thé dugc st dung bao gébm dung mdi gbe
hydrocacbon thom nhu toluen, xylen va etylbenzen; dung moi gbc este nhu etyl
‘axetat va butyl axetat; dung moi gbc ete nhu dietyl ete, diisopropyl ete,
tetrahydrofuran va dioxan; dung moéi hitu co phan cyc khong proton nhu
N,N-dimetylformamit, dimetyl sulfoxit, N,N-dimetylaxetamit, N-metyl-2-
pyrolidinon va axetonitril; dung mdi chtra halogen nhur diclometan va clorofom;
dung méi gbc hydrocacbon nhu xyclohexan; dung méi gbc keton nhu axeton va

metyl etyl keton; nuéc; va hdn hop dung méi ctia chung.

Vi dy v& bazo c6 thé dugc st dung bao gdm bazo vd co nhu natri
cacbonat, kali cacbonat, natri hydro cacbonat, kali hydro cacbonat, natri
hydroxit, magie hydroxit, canxi hydroxit, liti hydroxit va bari hydroxit; bazo
hitu co nhu 1,8-diazabixyclo[5.4,0]Jundec-7-en, 1,5-diazabixyclo[4.3.0]
non-5-en, trietylamin,  diisopropyletylamin,  pyridin, picolin  va

dimetylaminopyridin; va alcoholat nhu natri etoxit, natri metoxit va kali
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tert-butoxit. Khong cin thiét sitr dung bazo; tuy nhién, khi phan tmg dugc thuc
hién véi sy c6 mit cia bazo, thi bazo c6 thé dwgc str dung v6i lugng nim trong

khoéng tir 0,01 dén 20,0 dwong lugng.

Vi du v& chét axyl héa RiCOR; bao gdm anhydrit trifloaxetic, axit
trifloaxetic, etyl trifloaxetat, trifloaxetyl clorua va axit anhydrit hén tap. Ngoai
ra, cac chit axyl hoa nay c6 thé dugc st dung riéng 1é hodc 12 hdn hgp cua hai
hodc nhidu chit. Trong sb céc chit axyl héa nay, tot hon néu anhydrit
trifloaxetic, axit trifloaxetic, etyl trifloaxetat, hodc trifloaxetyl clorua co thé
dwoc sir dung. Ngoai ra, néu R 12 nhém hydroxyl, thi phan Gng c6 thé duoc
thuc hién bing cach sir dung chit ngung tu nhu N,N'-dixyclohexylcacbodiimit,
1-etyl-3-(3-dimetylaminopropyl)cacbodiimit hydroclorua, 1,1'-cacbonyl
diimidazol, dipyridyl disulfit, diimidazolyl disulfit, 1,3,5-triclobenzoyl clorua,
1,3,5-triciobenzoyl anhydrit, PyBop (nh@n hiéu hang héa da dugc ding ky,
(benzotriazol-1-yloxy)tripyrolidinophosphoni hexaflophosphat), hodc PyBrop
(nhan hiéu hang hdéa dd dugc ding ky, bromotri(pyrolidino) phosphoni
hexaflophosphat); hodc chit phan tmg nhu phospho pentoxit, axit sulfuric, axit
polyphosphoric, thionyl clorua, phospho oxyclorua, oxalyl diclorua, boron
triflorua, axit p-toluensulfonic, hodc halogenua, sulfat, nitrat, hodc oxit sét,
coban, ddng, niken, kém, nhom, liti, hofic magie. Ngoai ra, cac chét phan tng
nay c6 thé dugc sir dung riéng 1é hosc 12 hdn hop cia hai hodc nhiéu chét phan
ung. Vi du dugc vu tién vé halogenua, sulfat, nitrat, hodc oxit cla sét, coban,
df‘)ng, niken, ké€m, nhom, liti, hodc magie bao gém kém clorua, d@)ng clorua,
magie clorua, coban clorua, niken clorua, st (IIT) clorua, nhém clorua, sét (T
sulfat va nhom sulfat. Cac hop chit kim loai ndy c6 thé 1a anhydrit hodc hydrat
cia ching. Tt hon, néu lwong chét axyl hoa duge st dung nidm trong khoang
tir 0,5 dén 10,0 dwong lwong va tét hon nita 12 nim trong khoang tir 1,0 dén 5,0

duong lugng.
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Tt hon, néu nhiét do phan tng ndm trong khoang tr -80°C dén 200°C.

Tét hon, néu thoi gian phan tng ndm trong khoang tir 0,1 gid dén 7 ngay.
Céac phuong thire dugce vu tién 1a nhu sau:

(1) Néu Rz 13 nhém trifloaxetoxy, cu thé, néu anhydrit trifloaxetic dugc
str dung 1am chét axyl héa, vi dy vé dung mdi dwgc wu tién bao gdm dung méi
gbc este nhu etyl axetat va butyl axetat; dung mdi chtra halogen nhu diclometan
va clorofom; va dung méi gdc hydrocacbon thom nhu toluen, xylen va
etylbenzen. O day, toluen 12 dugc wu tién hon. Tt hon, néu phan tng dugc thuc
hién khéng c6 mat bazo; tuy nhién, néu bazo duge sir dung, vi du dugc uvu tién
v& bazo bao gdm natri cacbonat, kali cacbonat, kali hydro cacbonat, trietylamin,
pyridin va cac chit twong tw. O day, kali cacbonat 12 dugc wu tién hon. Tét hon,
néu lwgng chit axyl héa dugce sir dung ndm trong khoang tir 1,0 dén 5,0 dwong
lwong va tét hon nita 12 ndm trong khoang tir 1,0 dén 1,5 dwong lugng. Néu
bazo dugc st dung, tét hon 13 lrong bazo dugc sit dung ndm trong khoang tir
1,0 d&n 4,5 duong lugng va tdt hon nita 12 nim trong khoang tir 1,0 dén 3,0
dwong lwgng. Tét hon, néu nhiét do phan tng nim trong khoang tir -20°C dén
50°C va tét hon nita 12 nim trong khoéang tir -10°C dén 30°C. Tbt hon, néu thoi
gian phan tng nim trong khodng tr 0,1 gid dén 7 ngay va tét hon nira néu nam
trong khoang tir 0,5 gid dén 4 gio. Cac diéu kién dugc wu tién dic biét 1a nhu
sau: anhydrit trifloaxetic dugc sir dung lam chét axyl hoa; toluen duge st dung
lam dung méi; lwgng chét axyl héa dugc sir dung ndm trong khoang tir 1,0 dén
1,5 duong lugng; nhiét d6 phan ing nim trong khoang tir -10°C dén 30°C; va
thoi gian phan Ung ndm trong khoang tir 0,5 dén 4 giv. Vé bazo, hoidc khong sir
dung bazo, hodc néu bazo dugc sir dung, thi kali cacbonat dugc st dung véi

lwong nim trong khoang tir 1,0 dén 3,0 duong lugng.

(2) Néu Rz 12 nhém Ci alkyloxy c6 thé duoc thé bing nguyén tir

halogen hoic nhém benzyloxy cé nhém phenyl ma co thé duogc thé bing
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nguyén tir halogen, nhém metyl, nhém xyano, nhém nitro, hodc nhém metoxy,
cu thé néu etyl trifloaxetat, metyl trifloaxetat, hodc propyl trifloaxetat dugc su
dung, déc biét t8t hon néu etyl trifloaxetat hogc cac chét twong tw dugc st dung,
vi du dwgc wu tién vé dung méi bao gdbm dung méi hitu co phén cyc khong
proton nhu N,N-dimetylformamit, dimetyl sulfoxit, N,N-dimetylaxetamit,
N-metyl-2-pyrolidinon va axetonitril; dung moi gbc ete nhu dietyl ete,
diisopropyl ete, tetrahydrofuran va dioxan; va dung mdi hdn hop bao gdm cac
dung moi bit ky trong sb cac dung moi nay voi dung moi gbc hydrocacbon
thom nhu toluen, xylen, hodc etylbenzen. O day, N,N-dimetylformamit hodc
dung moi hdn hgp bao gdm N,N-dimetylformamit véi toluen 1a dugc uu tién
hon. Tét hon, néu phan tng dugc thuc hién khong c6 mit bazo; tuy nhién, néu
bazo dugc st dung, vi du dugc uu tién vé bazo bao gf?)m kali cacbonat,
trietylamin, dimetylaminopyridin va cac chét twong tu. O day, kali cacbonat va
dimetylaminopyridin 1& dugc wu tién hon. Tét hon, néu luong chit axyl héa
dwgc st dung nam trong khoang tir 1,0 dén 5,0 dwong lwong va t6t hon nita 1a
nim trong khoang tir 1,5 dén 5,0 duong luong. Néu bazo duge sit dung, t6t hon
néu luong bazo dugc st dung nam trong khoang tir 0,01 dén 3,0 duong lugng
va tbt hon nira 12 ndm trong khoang tir 0,01 dén 2,0 duwong lrgng. Tét hon, néu
nhiét do phan tng nam trong khoang tir 20°C d&n 100°C va t6t hon nita 1a nim
trong khoang tir 40°C dén 80°C. Tt hon, néu thoi gian phan tng nim trong
khoang tir 0,1 gir dén 7 ngay va t5t hon nita néu ndm trong khoang tir 1 gids dén

2 ngay.

Céc diéu kién dugc wu tién dic biét 1 nhu sau: etyl trifloaxetat dugc sir
dung lam chét axyl h6a; N,N-dimetylformamit hodc dung moi hdn hop bao gém
N,N-dimetylformamit va toluen dugc st dung lam dung méi; lugng chét axyl
hoéa dugce sir dung nam trong khoang tr 1,5 dén 5,0 duong lugng; nhiét do phan
img nam trong khoang tir 40°C dén 80°C; va thoi gian phéan tng nim trong

khoang tir 2 gio dén 2 ngay. V& bazo, hodc bazo khong dugc sir dung, hodc néu
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bazo duogc st dung, thi kali cacbonat hodc dimetylaminopyridin dugc sir dung

v6i lwgng ndm trong khoang tir 0,01 dén 2,0 dwong luong.

(3) Néu R; 12 nhém Ci.6 alkylcacbonyloxy c6 thé duoc thé bing nguyén
t¢ halogen (v6i diéu kién loai trr nhém trifloaxetoxy) hodc nhém
phenylcacbonyloxy c6 nhém phenyl c6 thé duogc thé bing nguyén tir halogen,
nhém metyl, nhém xyano, nhém nitro, hogc nhém metoxy, vi du cu thé 13 nhém
pivaloyl. T8t hon, néu nhiét 6 phan tmg ndm trong khoéng tir -20°C dén 50°C
va tét hon nita 12 ndm trong khoang tir -10°C dén 30°C. Tt hon, néu thoi gian
phan g nam trong khoang tr 0,1 gid dén 7 ngay va t6t hon nita néu nim trong

khoang tir 0,5 gid dén 4 gio.

(4) Néu R2 1a nhém hydroxyl, vi du cu thé v& chét axyl hoa bao gém axit
trifloaxetic, axit diflocloaxetic, axit tricloaxetic, axit difloaxetic, axit
dicloaxetic, axit dibromoaxetic, axit cloaxetic, axit diflopropionic, axit
diclopropionic, axit 2,2,2-triflopropionic, axit pentaflopropionic, axit
difloxyclopropancacboxylic va céac axit twong tu. O day, axit trifloaxetic, axit
tricloaxetic, axit dicloaxetic, axit difloaxetic, axit diflocloaxetic, axit cloaxetic
va axit pentaflopropionic 12 duge wu tién; axit trifloaxetic, axit difloaxetic, axit
diflocloaxetic va axit pentaflopropionic la dugc wu tién hon; va axit trifloaxetic
1a duge dic biét vu tién. Néu axit trifloaxetic dugc st dung, vi du dugc vu tién
v& dung mdi bao gdm dung méi gbc hydrocacbon thom nhu toluen, xylen va
etylbenzen; va dung moéi hitu co phdn cyc khong proton nhu
N,N-dimetylformamit, dimetyl sulfoxit, N,N-dimetylaxetamit,
N-metyl-2-pyrolidinon ~ va  axetonitril. 0  day, toluen, xylen,
N,N-dimetylformamit, N-metyl-2-pyrolidinon, N,N-dimetylaxetamit, dung moi
hén hop bao gdm toluen va N,N-dimetylformamit, dung mdi hdn hop bao gdm
xylen va N,N-dimetylformamit, dung méi hén hop bao gdbm xylen va

N-metyl-2-pyrolidinon, hodc dung mobi hdn hop bao gdm xylen va
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N,N-dimetylaxetamit 13 dwoc wu tién hon. Vi du v& chét phan ng dugc sir dung
ddng thoi bao gbdm N,N'-dixyclohexylcacbodiimit,
1-etyl-3-(3-dimetylaminopropyl)cacbodiimit hydroclorua, phospho pentoxit,
axit sulfuric, axit polyphosphoric, thionyl clorua, phospho oxyclorua, oxalyl
diclorua va cc chét twong ty. Tt hon, néu chit phan tng dugc sir dung véi
luong nam trong khoang tir 0,2 dén 5,0 duong lugng. Ngoai ra, néu kém clorua,
déng clorua, magie clorua, coban clorua, niken clorua, st (III) clorua, nhom
clorua, sit (II1) sulfat, nh6m sulfat, boron triflorua, axit p-toluensulfonic, hodc
cac chét twong tr duge sir dung 1am chit phan ng dugc st dung ddng thoi, tot
hon, néu chit phan tmg dwge sir dung véi lugng nam trong khoang tir 0,0001
dén 1,0 duong lugng. T6t hon, néu phan tng dugc thuc hién khong c6 mit bazo,
khi phospho pentoxit, axit sulfuric, axit polyphosphoric, thionyl clorua,
phospho oxyclorua, oxalyl diclorua, kém clorua, ddng clorua, magie clorua,
coban clorua, niken clorua, st (IIT) clorua, nhém clorua, sat (IIT) sulfat, nhdm
sulfat, boron triflorua, hodc axit p-toluensulfonic dugc sir dung. Trong luc do,
t6t hon, néu phan ng dugc thyc hién véi sy c6 midt bazo, khi
N,N'-dixyclohexylcacbodiimit hodc 1-etyl-3-(3-dimetylaminopropyl)
cacbodiimit hydroclorua dugc st dung. Néu bazo dugc st dung, vi du dugce wu
tién vé bazo bao gém natri cacbonat, kali cacbonat, kali hydro cacbonat,
trietylamin, pyridin, dimetylaminopyridin va cac chit twong tr. O day,
trietylamin 1a dugce vu tién hon. Tbt hon, néu luong chét axyl hoa dugc st dung
ndm trong khoang tir 1,0 dén 5,0 dwong lugng va tbt hon nita 1a ndm trong
khoang tir 1,0 dén 3,0 dwong luong. Néu thionyl clorua, phospho oxyclorua,
hodic oxalyl diclorua dwgc sir dung, t6t hon 13 chit phan tng dugc sit dung véi
lwrgng ndm trong khoang tir 0,2 dén 5,0 duong lugng va t5t hon, néu nhiét do
phan tmg nim trong khoang tir -30°C dén 80°C va tét hon nira 12 ndm trong
khoang tir -10°C dén 40°C. Khi phospho pentoxit, axit sulfuric, hogc axit

polyphosphoric dugc st dung, tét hon 14 chét phan ting dugc sir dung véi lugng
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nim trong khoang tir 0,2 dén 5,0 dwong luong va t5t hon, néu nhiét do phan
ttng n3m trong khoang tir -30°C dén 200°C va tét hon nira 1a ndm trong khoang
tr  -10°C  dn 160°C. Néu N,N'-dixyclohexylcacbodiimit ho#c
1-etyl-3-(3-dimetylaminopropyl) cacbodiimit hydroclorua duwgc st dung, thi
didu kién sau day 1a dugc wu tién: chét phan tng dugc str dung voi lwong nim
trong khoang tur 0,2 dén 5,0 duong lugng; tét hon, néu nhiét do phéan Ung nim
trong khoang tir -30°C dén 80°C va t5t hon nira 13 ndm trong khoang tir -10°C
dén 40°C; va trietylamin dugc sit dung 1am bazo vé6i lugng nam trong khodng
tr 0,2 dén 5,0 duong lugng. Néu kém clorua, df‘)ng clorua, magie clorua, coban
clorua, niken clorua, sit (III) clorua, nhém clorua, s&t (III) sulfat, nhom sulfat,
boron triflorua, ho#c axit p-toluensulfonic dugc sir dung, thi diéu kién sau day
12 dwgc wu tién: chit phan tmg dwgc st dung véi lugng nim trong khoang tir
0,0001 dén 1,0 duvong lugng; t6t hon, néu nhiét d6 phan tmng nim trong khoang
tir 20°C dén 200°C va tét hon nita 12 ndm trong khoang tir 80°C dén 160°C. Tét
hon, néu thoi gian phan tng ndm trong khoang tir 0,1 gid dén 7 ngay va tét hon

nira néu nim trong khoang tir 0,5 gi& dén 2 ngay.

Céc didu kién duge wu tién dic biét 1a nhu sau: axit trifloaxetic dugc sir
dung lam chdt axyl hoéa; toluen, N,N-dimetylformamit, xylen,
N-metyl-2-pyrolidinon, N,N-dimetylaxetamit, dung moi hén hop bao gbém
N,N-dimetylformamit va toluen, dung moéi hdn hgp bao gdm xylen va
N,N-dimetylformamit, dung mo6i hdn hgp bao gbm xylen va
N-metyl-2-pyrolidinon, hoic dung mdéi hdn hgp bao gdm xylen va
N,N-dimetylaxetamit dugc st dung lam dung moi; va luong chét axyl hoa dugce
str dung v6i lugng nim trong khoang tr 1,0 dén 3,0 duong lugng. Néu thionyl
clorua, phospho oxyclorua, hodc oxalyl diclorua dwgc sir dung, thi cac didu
kién duoc wu tién dac biét 1a nhu sau: chit phan img duge sir dung véi lugng
ndm trong khoang tir 0,3 dén 3,0 duong lugng; khong st dung bazo; nhiét do

phan tmg nim trong khoang tir -10°C dén 40°C; va thoi gian phan tmg nim
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trong khoang tir 0,5 gid dén 1 ngay. Néu phospho pentoxit, axit sulfuric, hodc
axit polyphosphoric dugc st dung, thi cac diéu kién dugc wu tién dic biét 1a
nhu sau: chit phan tng dugc sit dung véi lugng ndm trong khoang tir 0,2 dén
2,0 duong lugng; nhié¢t do phan ung nidm trong khoang tir -10°C dén 160°C; va
thoi gian phan @ng nim trong khoang tir 0,5 gid dén 1 ngay. Néu
N,N'-dixyclohexylcacbodiimit hodc
1-etyl-3-(3-dimetylaminopropyl)cacbodiimit hydroclorua dwgc st dyng, thi cac
diéu kién duoc uu tién dic biét 1a nhu sau: chit phan tmg dugc st dung véi
lwong ndm trong khoang tir 0,5 dén 3 duwong luong; nhiét do phan tng nim
trong khoang tir -10°C dén 40°C; trietylamin dugc st dung 1am bazo véi lugng
nim trong khoéang tir 0,5 dén 3,0 dwong lugng; va thoi gian phan éng nim trong
khoang tir 0,5 dén 1 ngay. Néu kém clorua, ddng clorua, magie clorua, coban
clorua, niken clorua, sét (III) clorua, nhém clorua, s&t (III) sulfat, nhom sulfat,
boron triflorua, hodc axit p-toluensulfonic dugc sir dung, thi céc didu kién duogc
wu tién dic biét 12 nhu sau: chit phan tmg dugc sit dung v6i lugng nim trong
khoang tir 0,0001 dén 0,5 duong lugng; khong sit dung bazo; nhiét d6 phan ting
nim trong khoang tir 80°C dén 160°C; va thoi gian phan (ng nim trong khoang
tir 2 gir dén 2 ngay.

(5) Néu R 1a nguyén tir halogen, cu thé khi trifloaxetyl clorua hogc
trifloaxetyl bromua dugc sir dung, t6t hon 13 khi trifloaxetyl clorua dugc sir
dung, vi du dugc uu tién v& dung mdi bao gdm dung mdi chira halogen nhu
clorofom va diclometan; dung méi gdc hydrocacbon thom nhu toluen, xylen va
etylbenzen; va dung mdi hitu co phdn cuc khong proton nhu
N,N-dimetylformamit, dimetyl sulfoxit, N,N-dimetylaxetamit,
N-metyl-2-pyrolidinon va axetonitril. O day, toluen, N,N-dimetylformamit,
N-metyl-2-pyrolidinon, hoic dung mdi hdn hgp bao gdm hdn hop bét ky trong
sé cac dung méi nay 1a duge wu tién hon. Tt hon, néu phan tng dugc thyc hién

khong c¢6 mit bazo; tuy nhién, néu bazo dugc st dung, vi du dugc vu tién veé
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bazo bao gf‘)m natri cacbonat, kali cacbonat, kali hydro cacbonat, trietylamin,
pyridin va céc chit twrong tu. O day, kali cacbonat 13 dugc wu tién hon. Tt hon,
néu lwong chit axyl héa dwgc sir dung nim trong khoang tir 1,0 dén 5,0 duong
lwong va tt hon nita 1 nim trong khoang tr 1,0 dén 3,0 dwong lugng. Khi
bazo dugc sir dung, t5t hon néu lugng bazo duge sit dung nim trong khoang tir
1,0 dén 5,0 dwong lwong va tét hon nita 1a nim trong khoang tir 1,0 dén 3,0
dwong luvgng. Tt hon, néu nhiét d§ phan tng nim trong khoang tir -80°C dén
40°C va tdt hon nita 1a ndm trong khoang tir -30°C dén 30°C. Tét hon, néu thoi
gian phan Wng nim trong khoang tir 0,1 gio dén 7 ngay va tt hon nita néu nim
trong khoang tir 0,5 gio dén 8 gid. Trong luc dé, néu R: 13 nguyén tir clo, thi
cling ¢6 thé st dung RiCOCI tao ra trude bing cach sir dung ddng thoi axit
trifloaxetic v6i thionyl clorua, phospho oxyclorua, oxalic axit diclorua, hodc
chit twong tw ngoai hé phan tng trong d6 phan @mg cia hgp chét c6 cong thirc

(A) duoc thyc hién.

Céc diéu kién dugc vu tién dic biét 1a nhu sau: trifloaxetyl clorua dugc
st dyng lam chit axyl héa; toluen, N,N-dimetylformamit,
N-metyl-2-pyrolidinon, hosc hdn hgp dung méi bét ky trong sb cac dung moi
néu trén dugc st dung lam dung mdi; lugng chét axyl héa dugc st dung voi
lwong ndm trong khoang tir 1,0 d&én 3,0 dwong lugng; nhiét do phan tng nim
trong khoang tir -30°C dn 30°C; va thoi gian phan tmg nim trong khoang tir
0,5 gir @én 8 gid. V& bazo, thi cac didu kién dugc wu tién dic biét 1a nhu sau:
khong st dung bazo; hoidc néu bazo dugc sir dung, thi kali cacbonat dugc st
dung v6i lwgng nim trong khoang tlr 1,0 dén 3,0 dwong lugng.

Sau d6 hop chét ¢6 coéng thirc (B) duoc diéu ché tir hop chét c6 cong
thirc (A), hop chét c6 cong thirc (B) c6 thé dugce trung hoa bang céch str dung

‘bazo. Vi du v& bazo c6 thé dugc sir dyng bao gdm bazo vO co nhu natri

cacbonat, kali cacbonat, natri hydro cacbonat, kali hydro cacbonat, natri
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hydroxit, magie hydroxit, canxi hydroxit, liti hydroxit va bari hydroxit; bazo
hitu co nhu 1,8-diazabixyclo[5.4.0]Jundec-7-en, 1,5-diazabixyclo
[4.3.0]non-5-en, trietylamin, diisopropyletylamin, pyridin, picolin va
dimetylaminopyridin; va alcoholat nhu natri etoxit, natri metoxit va kali

tert-butoxit. O day, kali cacbonat, natri etoxit, hodc trietylamin 1a dwoc uu ti€n.

1-2: didu ché hop chét c6 cong thirc (I) hodc cong thirc (') tir hop chit c6 cong
thirc (B) hodc cong thirc (B')

Phuong phép san xuét hop chit c6 cong thirc (I) hodc cong thuc (I') tir
hop chét c6 cong thirc (B) hoic cong thire (B') 12 nhu sau. Cu thé, hop chét c6
cong thic (I) hodc cong thic (I') c6 thé thu dugc bing cach cho hop chit c6
cong thic (B) hodc cong thirc (B') phan tng véi Ar-CH2-R4 (Ar va Rs4 ¢6 cung
nghia nhu Ar va Rsnéu trén) khong cin dung méi hoic trong dung méi khéng

anh hwong tGi phan ng vdi sy ¢6 mét bazo.

Vi du v& dung méi c6 thé dwoc sir dung bao gébm dung mdi gbc ete nhur
dietyl ete, diisopropyl ete, tetrahydrofuran va dioxan; dung méi hitu co phan
cuc khong proton nhu N,N-dimetylformamit, dimetyl sulfoxit,
N,N-dimetylaxetamit,  axetonitril,  N-metyl-2-pyrolidinon, =~ N-metyl-2-
piperazinon, N,N-dimetyl-2-imidazolidinon va axetonitril; dung mdi chira
halogen nhu diclometan va clorofom; dung moi gbc hydrocacbon thom nhu
toluen, xylen va etylbenzen; va hdn hop dung mdi cla chung; va vi du duge vu
tién vé nhém nay bao gdm dung moi hitu co phan cyc khong proton. 0 day,
N,N-dimetylformamit, N,N-dimetylaxetamit, N-metyl-2-pyrolidinon,
N,N-dimetyl-2-imidazolidinon, axetonitril, hosic dung mdi hdn hgp bao gdm
N,N-dimetylformamit, N,N-dimetylaxetamit, N-metyl-2-pyrolidinon,
N,N-dimetyl-2-imidazolidinon, hosic axetonitril va dung mdi géc hydrocacbon
thom 13 duge wu tién hon; va N,N-dimetylformamit hodc dung médi hdn hop bao

gém N,N-dimetylformamit va toluen 1a dugc dic biét vu tién.
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Khi phan tng dugce thuce hién véi sy c6 méit bazo, vi du vé bazo c6 thé
dugce st dung bao gém bazo vO co nhu natri cacbonat, kali cacbonat, natri
hydro cacbonat, kali hydro cacbonat, natri hydroxit, magie hydroxit, canxi
hydroxit, 1liti hydroxit va bari hydroxit; va bazo hitu co nhu
1,8-diazabixyclo[5.4.0]undec-7-en, 1,5-diazabixyclo[4.3.0]non-5-en,
trietylamin, diisopropyletylamin, pyridin, lutidin, colidin, N,N-dimetylanilin va
N,N-dietylanilin; vi du dwoc wu tién v& nhém nay bao gém kali cacbonat, kali
hydro cacbonat, pyridin, trietylamin va céc chat trong tw; va vi du duge wu tién

khéc nita v& nhém nay bao gdm kali cacbonat va trietylamin.

Tét hon, néu luong Ar-CHz-R4 (Ar va R4 c6 ciing nghia nhu Ar va R4
néu trén) duoc st dung nim trong khoang tir 0,7 dén 2,0 duong lugng va tbt
hon nita néu 0,8 dén 1,5 dwong lwong, cho hop chét c6 cong thirc (B) hoic cong
thire (B'). Néu bazo duoc st dung, t6t hon 13 lrong bazo duogc str dung nam
trong khoang tir 1,0 dén 10,0 duong luong va t6t hon nita 1a nim trong khoang

tir 1,0 dén 5,0 dwong luong, cho hop chét c6 cong thirc (B) hoic cong thirc (B).

Tét hon, néu nhiét 6 phan Gng nim trong khoang tir 20°C dén 100°C
va tdt hon nita 1 ndm trong khoang tir 40°C dén 80°C. Tt hon, néu thoi gian
phan tng nim trong khoang tir 0,1 gitr dén 3 ngay va t6t hon nita néu nim trong

khoang tir 1 gitr dén 2 ngay.

Cac diéu kién duogc vu tién dic biét 1a nhu sau: R4 13 nguyén tir clo;
N,N-dimetylformamit, N-metyl-2-pyrolidinon, N,N-dimetylaxetamit, dung mdi
hdn hop bao gdbm N,N-dimetylformamit va toluen, dung moi hdn hgp bao gdm
N,N-dimetylformamit va xylen, dung modi hén hop bao gdébm xylen va
N-metyl-2-pyrolidinon, hoic dung méi hdn hop bao gdébm xylen va
N,N-dimetylaxetamit dugc st dung lam dung moi; lwong Ar-CHz-R4 dugce st
dung ndm trong khoang tir 0,8 dén 1,5 dwong lwong cho hop chit ¢ cong thirc

(B) hodic cong thirc (B'); nhiét d6 phan tng nim trong khoang tir 40°C dén
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80°C; thoi gian phan ung nim trong khoang tir 1 gio dén 2 ngay; va kali
cacbonat hodc trietylamin dwogc sir dung lam bazo véi lrgng nim trong khoang

tir 1,0 dén 5,0 dwong luong.

Quy trinh didu ché mét binh dé thu dugc hop chit c6 cong thirc (T) hodc
cong thirc (I') tir hop chit c6 cong thirc (A) hodic cong thirc (A') nhd hop chét ¢6
cong thirc (B) hodc (B')

Néu hop chét ¢6 cong thirc (I) hodc cong thirc (I') dugc didu ché tir hop
chét c6 cong thirc (A) hoidc cong thirc (A"), thi hop chit cé cong thic (I) hodc
cong thirc (I') ¢6 thé thu duge bang cach thuc hién budc tiép theo, ma khong
can tach hop chét c6 cong thirc (B) hoic cong thirc (B).

Cu thé, hop chét c6 cong thirc (I) hodc cong thirc (I') ¢6 thé thu dugc
bang phan tng trong d6 san phdm phan tmg c6 cong thic (B) hodc cong thic
(B") dugc st dung ludn hodc sau khi chét phan tng du dugc loai bd dudi 4p suét
giam; Ar-CHz-R4 (Ar va R4 c6 cung nghia nhu Ar va R4 dugc mo6 ta néu trén) va
bazo dwgc thém vao d6; va phan tmg duogc dé tiép dién trong cac diéu kién néu

trén.

Vi du duogc wu tién vé phuong phap diéu ché hop chét ¢6 cong thic (I)
hodc cong thirc (I') tir hop chit c6 cong thirc (A) hodc cong thirc (A') nhd hop
chét c6 cong thire (B) hoidc cong thirc (B') 1a phwong phép trong d6 hop chét c6
cong thuc (A) hodc cong thic (A') duge cho phan tng véi chit axyl héa
Ri1COR: bing céch st dung dung méi gbc hydrocacbon thom, dung mdi phan
cuc khong proton, hodc dung moi hdn hop ciia chiing khéng ¢6 mit bazo, bing
cach @6 thu dugc hop chét c6 cong thirc (B) hodc cong thic (B'); sau do
Ar-CHz-R4, bazo va dung méi gbc hydrocacbon thom, dung méi hitu co phin
cuc khéng proton, hoic dung mdi hdn hgp ciia chiing dugc thém vao; va phan
tng duoc dé tiép dién, nhu thu dwoc hoic trong lic dung méi gbc hydrocacbon

thom dugc chung cét loai bo dudi ap sudt giam, bing cach d6 thu dugc hop
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chét c6 cong thirc (I) hosc cong thirc (I').

Didu ché hop chét ¢ cong thirc (B) hoic (B') tir hop chit c6 cong thirc (A) hoic
cong thirc (A") theo phuong phép mét binh

O day, s6 dwong lugng chit phan @ng 13 toan bo sé duong lugng hop
chit c6 cong thuc (A) hodc cong thirc (A'). Pé thu duge hop chit c6 cong thirc
(B) hodc cong thirc (B') tir hop chit c6 cong thirc (A) hodc cdng thic (A'), dic
biét vu tién st dung RiCOR2 hodc CF3COR: trong d6 Rz 1a nhém CF3COO,

nhom OEt, nhom hydroxyl, hodc nguyén tir clo.

Néu R» 12 nhém CF3COO (vi dy, anhydrit trifloaxetic), thi cac diéu kién
dugc wu tién dic biét 1a nhu sau: toluen dugce st dung lam dung mdi; lwgng chét
axyl hoa dugc sir dung ndm trong khoang tir 1,0 dén 1,5 duwong lugng, nhiét do
phan tng ndm trong khoang tir -10°C dén 30°C; thdi gian phan g nim trong
khoéng tir 0,5 dén 4 gid; va vé bazo, khong sir dung bazo, hodc néu bazo duge
sir dung, thi kali cacbonat dugc sir dung véi luong nam trong khoang tir 1,0 dén
3,0 duong luong. Néu R, 1a nhém OEt (etyl trifloaxetat), thi cac diéu kién dugc
wu tién dic biét 1a nhw sau: N,N-dimetylformamit hoic dung mdi hén hop bao
gdm N,N-dimetylformamit va toluen dugc st dung 1am dung méi; lugng chét
axyl héa duge sir dung ndm trong khoang tir 1,5 dén 5,0 dwong lugng; nhiét do
phan tng nim trong khoang tir 40 dén 80°C; thdi gian phén ung nim trong
khoang tir 2 gid dén 2 ngay; va vé bazo, khong st dung bazo, hoic néu bazo
duoc st dung, thi kali cacbonat hodc dimetylaminopyridin dugc sir dung véi

lwong nim trong khoang tir 0,01 dén 2,0 dwong lugng.

Néu R; 13 nhém hydroxyl (vi du, axit trifloaxetic), thi cac diéu kién
dugc wu tién dic biét 1d3 nhu sau: toluen, N,N-dimetylformamit, xylen,
N-metyl-2-pyrolidinon, N,N-dimetylaxetamit, dung méi hdn hgp bao gbém
N,N-dimetylformamit va toluen, dung méi hdén hop bao gdém

N,N-dimetylformamit va xylen, dung méi hén hgp bao gbm xylen va
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N-metyl-2-pyrolidinon, hoic dung mdi hén hgp bao gdm xylen va
N,N-dimetylaxetamit dugc stt dung lam dung mo6i; va luong chét axyl hoa dugc
stt dung nim trong khoang tr 1,0 dén 3,0 duong lwong. Néu thionyl clorua,
phospho oxyclorua, hodc oxalyl diclorua duogc sir dung, thi cac diéu kién duoc
uvu tién dic biét 1a nhu sau: chét phan ing dugc sir dung véi lugng nam trong
khoang tir 0,3 dén 3,0 duong lugng; bazo khong dugc sir dung; nhiét dd phan
tmg nim trong khoing tir -10°C dén 40°C; va thoi gian phan Ung nim trong
khoang tir 0,5 gio dén 1 ngay. Néu phospho pentoxit, axit sulfuric, hodc axit
polyphosphoric dugc str dung, thi cac diéu kién duogc wvu tién dic biét 1a nhu
sau: chit phan tmg dugc st dung véi luong nim trong khoang tir 0,5 dén 2,0
duong lugng; nhiét d0 phan Ung nim trong khoang tir -10°C dén 160°C; va thoi
gian phan tmg nim trong khoang t¥ 0,5 gid dén 1 ngay. Néu
N,N'-dixyclohexylcacbodiimit hodc 1-etyl-3-(3-dimetylaminopropyl)
cacbodiimit hydroclorua dugc st dung, thi cac diéu kién duoc wu tién dic biét
12 nhu sau: chét phan ing dugc sir dung v6i lugng ndm trong khoang tir 0,5 dén
3,0 duong lugng; nhi¢t d¢ phan ung nim trong khoang tir -10°C dén 40°C;
trietylamin dugc st dung lam bazo véi lugng nim trong khoang tir 0,5 dén 3,0
duong lugng; va thoi gian phan tng nim trong khoang tir 0,5 dén 1 ngay. Néu
kém clorua, déng clorua, magie clorua, coban clorua, niken clorua, sét (III)
clorua, nhom clorua, st (L) sulfat, nhom sulfat, boron triflorua, hodc axit
p-toluensulfonic dugc sur dung, thi cac diu kién dugc wu tién dic biét 1a nhu
sau: chat phan ung dugc st dung v6i lugng nam trong khoang tir 0,0001 dén 0,5
duong lugng; khong sir dung bazo; nhiét d0 phan Ung nim trong khoang tir
80°C dén 160°C; va thoi gian phan trng nim trong khoang tir 2 gids dén 2 ngay.
Néu R; 1a nguyén tit clo (vi duy, trifloaxetyl clorua), thi diéu kién 1a nhu
sau: toluen, N,N-dimetylformamit, N-metyl-2-pyrolidinon, hoéc h6n hop dung
mdi bat ky trong sd cac dung méi néu trén duge sir dung 1am dung moéi; lugng

chit axyl héa dugc st dung nim trong khoang tir 1,0 d¢én 3,0 duong lugng;
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nhiét do phan tng ndm trong khoang tir -30°C dén 30°C; va thoi gian phan Gng
nim trong khoang tir 0,5 gior dén 8 gio. V& bazo, didu kién sau day 1a dugc dic
biét wu tién: khong st dung bazo, hodc néu bazo duoc st dung, thi kali
cacbonat dugc sit dung v6i lwgng nim trong khoang tir 1,0 dén 3,0 duong

luong.

Didu ché hop chit c6 codng thirc (I) hodc (I') tir hop chét c6 cong thirc

(B) hoic cong thirc (B') theo phuong phép mot binh

Céc didu kién dugc dic biét wu tién dé thu dwgc hop chét c6 cong thire
(D) hodc cong thire (I') tir hop chét c6 cong thirc (B) hodc cong thirc (B') 1a nhu
sau: Rs 132 nguyén t& clo; N,N-dimetylformamit, N-metyl-2-pyrolidinon,
N,N-dimetylaxetamit, dung moi hdn hgp bao gébm N,N-dimetylformamit va
toluen, dung moi hdn hop bao gbdm xylen va N,N-dimetylformamit, dung méi
hén hop bao gdm xylen va N-metyl-2-pyrolidinon, hogc dung méi hdn hop bao
gbm xylen va N,N-dimetylaxetamit dwgc st dung lam dung moi; lugng
Ar-CHz-R4 duge st dung nim trong khoang tir 0,8 dén 1,5 duong lugng cho
hop chét c¢6 cong thirc (B) hodc cong thie (B'); nhiét 6 phan tng nim trong
khoang tir 40°C dén 80°C; thoi gian phan tng ndm trong khoang tir 1 gio dén 2
ngdy; va vé bazo, kali cacbonat hogc trietylamin dugc sir dung véi lugng nim

trong khoang tir 1,0 dén 5,0 duong lugng.
Budc didu ché hop chit cé cong thire (Ia) tir hop chét c6 cong thirc (Ba)

Phuong phép didu ché hop chét c6 cong thirc (Ia) tir hop chit c6 cong
thirc (Ba) 1a nhu sau. Cu thé, hop chét c6 cong thirc (Ia) c6 thé thu duoc bing
cach cho hop chéit c6 cong thirc (Ba) phan tmg v6i chét axyl h6a R1aCOR2a (Ria
va R2a ¢6 cung nghia nhu Rja va Roa néu trén) khong cn dung mdi hoic trong
dung moi khong anh hudng t6i phan ing véi sy ¢6 mit hodc khong c6 mat bazo.
O day, sé dwong lugng chét phan Gng & dy 1a toan bd s6 dwong lugng hop chét

c6 cong thirc (Ba).
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Vi du v& dung mdi c6 thé dugc sit dung bao gbm dung moéi gdec
hydrocacbon thom nhu toluen, xylen va etylbenzen; dung mdi gbc este nhur etyl
axetat va butyl axetat; dung moi gbc ete nhu dietyl ete, diisopropyl ete,
tetrahydrofuran va dioxan; dung méi hitu co phan cwc khong proton nhu
N,N-dimetylformamit, dimetyl sulfoxit, N,N-dimetylaxetamit,
N-metyl-2-pyrolidinon va axetonitril; dung mdi chira halogen nhu diclometan
va clorofom; dung méi gdc hydrocacbon nhu xyclohexan; dung mdi gbc keton

nhu axeton va metyl etyl keton; nurdc; va hdn hgp dung mdi cia chung.

Vi du v& bazo c6 thd duoc st dung bao gdm bazo v6 co nhu natri
cacbonat, kali cacbonat, natri hydro cacbonat, kali hydro cacbonat, natri
hydroxit, magie hydroxit, canxi hydroxit, liti hydroxit va bari hydroxit; bazo
hitu co nhu 1,8-diazabixyclo[5.4.0Jundec-7-en, 1,5-diazabixyclo
[4.3.0]non-5-en, trietylamin, diisopropyletylamin, pyridin, picolin va
dimetylaminopyridin; va alcoholat nhu natri etoxit, natri metoxit va kali
tert-butoxit. Khong can thiét stt dung bazo; tuy nhién, khi phan Gng dwgc thuc
hién vé6i sy c6 mit bazo, bazo c¢6 thé dugc sir dung véi lugng niam trong khoang

tir 0,01 dén 20,0 dwong lrong.

Vi du vé& chéit axyl héa RiCOR: bao gdm anhydrit trifloaxetic, axit
trifloaxetic, etyl trifloaxetat, trifloaxetyl clorua va anhydrit axit hdn tap. Ngoai
ra, cac chét axyl héa nay co thé dugc st dung riéng 1& hodc la hén hop cua hai
hodc nhiéu chit. Trong s§ cac chdt axyl héa nay, t6t hon néu anhydrit
trifloaxetic, axit trifloaxetic, etyl trifloaxetat, hodc trifloaxetyl clorua cé thé
dugc sir dung. Hon nita, néu R, 13 nhém hydroxyl, thi phan tng nay c6 thé duogc
thgc hién bing cach st dung dbng thoi chit phan tng nhu
N,N'-dixyclohexylcacbodiimit, 1-etyl-3-(3-dimetylaminopropyl)cacbodiimit
hydroclorua, 1,1'-cacbonyldiimidazol, dipyridyl disulfit, diimidazolyl disulfit,

1,3,5-triclobenzoyl clorua, 1,3,5-triclobenzoyl anhydrit, PyBop (nhén hiéu hang
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héa di dugc ding ky), PyBrop (nhan hiéu hang hoéa da duoc dang ky), phospho
pentoxit, axit sulfuric, axit polyphosphoric, thionyl clorua, phospho oxyclorua,
oxalyl diclorua, k&m clorua, df“)ng clorua, magie clorua, coban clorua, niken
clorua, sét (IIT) clorua, nhom clorua, st (III) sulfat, nhém sulfat, boron triflorua,
hodc axit p-toluensulfonic. Tét hon, néu lugng chét axyl héa dugc st dung nim

trong khoang tir 0,5 dén 10,0 dwong luong.

Tét hon, néu nhiét dd phan tng nim trong khoang tir -80°C dén 200°C.

Tét hon, néu thoi gian phan tng ndm trong khoang tir 0,1 gid dén 7 ngay.
Céac phuong thitc duge uu tién 1a nhu sau:

(1) Néu R; 12 nhém trifloaxetoxy, cu thé néu anhydrit trifloaxetic dugc
st dung 1am chét axyl hoéa, vi du dugc wu tién v& dung méi bao gdm dung mdi
gbc este nhu etyl axetat va butyl axetat; dung méi chira halogen nhu diclometan
va clorofom; va dung mdi gdc hydrocacbon thom nhu toluen, xylen va
etylbenzen. O ddy, toluen 14 dugc wu tién hon. Tét hon, néu phan tmg dugc thue
hién khong c6 mit bazo; tuy nhién, néu bazo duoc st dung, vi du dugc uvu tién
vé bazo bao gém natri cacbonat, kali cacbonat, kali hydro cacbonat, trietylamin,
pyridin va céc chét tvong tw va kali cacbonat 1a duge wu tién hon. Tt hon, néu
lwong chét axyl hoa duge sir dung nim trong khodng tr 1,0 dén 5,0 duong
lwong va tét hon nita 12 nim trong khoang tlr 1,0 dén 1,5 dwong lugng. Néu
bazo dugc sir dung, tét hon néu lugng bazo dugce st dung nam trong khoang tir
1,0 dén 4,5 duong lugng va tét hon nita 13 ndm trong khoang tir 1,0 dén 3,0
dwong lwong. Tt hon, néu nhiét ¢ phan &ng nidm trong khodng tir -20°C dén
50°C va tét hon nita 1a nim trong khoéng tir -10°C dén 30°C. Tét hon, néu thoi
gian phan (mg nim trong khoang tir 0,1 gid dén 7 ngay va tét hon nira néu nim

trong khoang tir 0,5 gid dén 4 gio.

Céc diu kién dugc uvu tién dic biét 13 nhu sau: anhydrit trifloaxetic

duogc st dung 1am chét axyl héa; toluen duge st dung 1am dung moi; lugng chét
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axyl hoa duge sir dung nim trong khoang tir 1,0 dén 1,5 dwong lugng; nhiét do
phan @mg nim trong khoang tir -10°C dén 30°C; va thoi gian phan tng nim
trong khoang tir 0,5 dén 4 gid. V& bazo, khong st dung bazo, hoic néu bazo
duoc sir dung, thi kali cacbonat dugc st dung voi luong nim trong khoang tir

1,0 dén 3,0 dwong lugng.

(2) Néu Ry 1a nhém Ci.s alkyloxy c6 thé dugc thé bing nguyén tir
halogen hodc nhém benzyloxy c6 nhém phenyl c6 thé dugc thé bang nguyén tir
halogen, nhém metyl, nhém xyano, nhém nitro, hodc nhém metoxy, cu thé néu
etyl trifloaxetat, metyl trifloaxetat, hodc propyl trifloaxetat dwgc sit dung, thi
dic biét tét hon néu etyl trifloaxetat hodc chét tuong ty dugce sir dung, dung moi
dugc wu tién bao gdm dung mdi hitu co phan cyc khong proton nhu
N,N-dimetylformamit, dimetyl sulfoxit, N,N-dimetylaxetamit,
N-metyl-2-pyrolidinon va axetonitril; dung moi gbc ete nhu dietyl ete,
diisopropyl ete, tetrahydrofuran va dioxan; va hdn hgp dung méi bao gbém dung
moi bat ky trong s6 cac dung moi néu trén va dung moi gbc hydrocacbon thom
nhu toluen, xylen, hodc etylbenzen; va dung méi duge wvu tién hon bao gbém
N,N-dimetylformamit va dung méi hdn hgp bao gdm N,N-dimetylformamit va
toluen. T8t hon, néu phan tng dugc thuc hién khong c6 mit bazo; tuy nhién,
néu bazo dugc st dung, thi vi du dugc vu tién v& bazo bao gdm kali cacbonat,
trietylamin, dimetylaminopyrfdin va cac bazo twong ty va vi du dugc vu tién
hon v& nhém nay bao gdm kali cacbonat va dimetylaminopyridin. Tét hon, néu
lwgng chét axyl héa dugc st dung nim trong khoang tir 1,0 dén 5,0 dwong
lwong va t6t hon nira 1a nim trong khoang tir 1,5 dén 5,0 dwong luong. Néu
bazo duoc st dung, t&t hon néu lwgng bazo dugce st dung nim trong khoang tir
0,01 dén 3,0 dwong lugng va t6t hon nita 12 nim trong khoang tir 0,01 dén 2,0
dwong lwong. T6t hon, néu nhiét d§ phan tng ndm trong khoang tir 20°C dén
100°C va tét hon nira 12 ndm trong khoang tir 40°C dén 80°C. Tt hon, néu thoi

gian phan ‘mg nim trong khoang tir 0,1 gid dén 7 ngay va t6t hon nira néu nim
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trong khoang tir 1 gid dén 2 ngay.

Céc diéu kién dugce wu tién dic biét 1a nhu sau: etyl trifloaxetat dugc st
dung lam chét axyl héa; N,N-dimetylformamit hosc dung moi h5n hop bao gdm
N,N-dimetylformamit va toluen dwgc sitr dung 1am dung mdi; lugng chét axyl
héa duogc sir dung nam trong khoang tir 1,0 dén 5,0 duong lugng; nhiét 4o phan
ng nim trong khoang tir 40°C dén 80°C; va thoi gian phan ung nim trong
khoéng tir 2 gir dén 2 ngay. V& bazo, khong st dung bazo, hoac néu bazo dugc
sir dung, thi kali cacbonat ho#c dimetylaminopyridin dugc sit dung vdi lugng

nim trong khoang tir 0,01 dén 2,0 duong lugng.

(3) Néu R; 1a nhém Ci.6 alkylcacbonyloxy c6 thé duoc thé bang nguyén
t¢ halogen (véi didu kién loai trir nhém trifloaxetoxy) hodc nhém
phenylcacbonyloxy c6 nhém phenyl ¢6 thé duoc thé biang nguyén tir halogen,
nhém metyl, nhém xyano, nhém nitro, hodc nhém metoxy, vi du cu thé cua
chung 14 nhom pivaloyl. Tét hon, néu nhiét do phan ing nim trong khoang tir
-20°C dén 50°C va tét hon nita la ndm trong khoang tir -10°C dén 30°C. Tét
hon, néu thoi gian phan tng nim trong khoang tir 0,1 gid dén 7 ngay va tét hon

nita néu ndm trong khoang tir 0,5 gid dén 4 gio.

(4) Néu R 12 nhém hydroxyl, vi du cu thé vé& chét axyl héa bao gdm axit
trifloaxetic, axit diflocloaxetic, axit tricloaxetic, axit difloaxetic, axit
dicloaxetic, axit dibromoaxetic, axit cloaxetic, axit diflopropionic, axit
diclopropionic, axit 2,2,2-triflopropionic, axit pentaflopropionic, axit
difloxyclopropancacboxylic va céc chét tvong ty. O day, axit trifloaxetic, axit
tricloaxetic, axit dicloaxetic, axit difloaxetic, axit diflocloaxetic, axit cloaxetic
va axit pentaflopropionic 12 dugc wu tién; axit trifloaxetic, axit difloaxetic, _axit
diflocloaxetic va axit pentaflopropionic 14 dugc vu tién hon; va axit trifloaxetic
1a dugc dic biét vu tién. Néu axit trifloaxetic dugc st dung, thi vi du dugc vu

tién vé& dung méi bao gdm dung mdi gbc hydrocacbon thom nhu toluen, xylen
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va etylbenzen; va dung moéi hitu co phdn cuc khong proton nhu
N,N-dimetylformamit, dimetyl sulfoxit, N,N-dimetylaxetamit,
N-metyl-2-pyrolidinon =~ va  axetonitril. 0 day, toluen, xylen,
N,N-dimetylformamit, N-metyl-2-pyrolidinon, dung mdi hén hop bao gdm
toluen va N,N-dimetylformamit, dung mdi hén hgp bao gdbm xylen va
N,N-dimetylformamit, hoic dung moéi hén hgp bao gdbm xylen va
N-metyl-2-pyrolidinon 1a dugc uvu tién hon. Vi du vé chét phan tng dugc st
dung ddng thoi bao gbm N,N'-dixyclohexylcacbodiimit,
1-etyl-3-(3-dimetylaminopropyl)cacbodiimit hydroclorua, phospho pentoxit,
axit sulfuric, axit polyphosphoric, thionyl clorua, phospho oxyclorua, oxalyl
diclorua va cac chit twong tu. Tét hon, néu chit phan tng dugc st dung véi
lwong nim trong khoang tir 0,2 dén 5,0 duvong luong. Ngoai ra, néu kém clorua,
déng clorua, magie clorua, coban clorua, niken clorua, sét (III) clorua, nhdm
clorua, sit (III) sulfat, nhom sulfat, boron triflorua, axit p-toluensulfonic, hodc
cac chit trong ty dwge st dung 1am chét phan tmg dugc sir dung ddng thoi, thi
t5t hon 1a chét phan tng dugc st dung véi lugng nam trong khoang tir 0,0001
dén 1,0 duong luong. T6t hon, néu phan ting duge thye hién khong c6 mit bazo,
néu phospho pentoxit, axit sulfuric, axit polyphosphoric, thionyl clorua,
phospho oxyclorua, oxalyl diclorua, kém clorua, ddng clorua, magie clorua,
coban clorua, niken clorua, sit (IIT) clorua, nhom clorua, st (IIT) sulfat, nhdm
sulfat, boron triflorua, hoic axit p-toluensulfonic dugc str dung. Trong lic do,
t6t hon 1a phan tng duwgc thyc hién véi sy c6 mit bazo, néu
N,N'-dixyclohexylcacbodiimit hodc 1-etyl-3-(3-dimetylaminopropyl)
cacbodiimit hydroclorua dugc st dung. Néu bazo duge sir dung, thi vi du dugc
vu tién vé bazo bao gdm natri cacbonat, kali cacbonat, kali hydro cacbonat,
trietylamin, pyridin, dimetylaminopyridin va cac chit twong ty. O day,
trietylamin 13 dwoc wu tién hon. Tt hon, néu lugng chit axyl hoa dugc sir dung

ndm trong khoang tir 1,0 d¢én 5,0 duong lugng va tbt hon nita 1a nim trong
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khoang tir 1,0 dén 3,0 dwong lugng. Néu thionyl clorua, phospho oxyclorua,
hodc oxalyl diclorua dugc str dung, thi t6t hon 1a chét phan ng duoc sir dung
v6i lwong ndm trong khoang tir 0,2 d¢én 5,0 duong lurong va t5t hon 12 nhiét do
phan tmg nim trong khoang tir -30°C dén 80°C va tét hon nira 12 nim trong
khoang tir -10°C dén 40°C. Néu phospho pentoxit, axit sulfuric, hodic axit
polyphosphoric dugc sir dung, thi t6t hon 1a chét phan tng dugc st dung véi
lwong ndm trong khoang tir 0,2 dén 5,0 dwong lugng va t6t hon 13 nhiét d6 phan
trng ndm trong khoang tir -30°C dén 200°C va tbt hon nira 13 nim trong khoang
tr  -10°C  dn 160°C. Néu N,N'-dixyclohexylcacbodiimit hodc
1-etyl-3-(3-dimetylaminopropyl)cacbodiimit hydroclorua dugc sir dung, thi cac
didu kién dugc vu tién 12 nhu sau: chit phan tng dugce st dung véi lugng nim
trong khoang tir 0,2 dén 5,0 duong lugng; t6t hon, néu nhiét do phéan Ung nim
trong khoang tir -30°C dén 80°C va t6t hon nita 1a nim trong khoang tir -10°C
dén 40°C; va trietylamin dwgc st dung lam bazo véi lugng nim trong khoang
tr 0,2 dén 5.0 duong lugng. Néu kém clorua, df“mg clorua, magie clorua, coban
clorua, niken clorua, st (IIT) clorua, nhdm clorua, sét (IIT) sulfat, nhom sulfat,
boron triflorua, hodc axit p-toluensulfonic dugc sir dung, thi diéu kién sau day
1a duge wu tién: chat phan ng dwgc st dung véi lugng ndm trong khoang tir
0,0001 dén 1,0 dwong lrong; t6t hon, néu nhiét d§ phan tng nim trong khoang
tir 20°C dén 200°C va tdt hon nita 1a ndm trong khoang tir 80°C dén 160°C. Tt
hon, néu thoi gian phan tng ndm trong khoang tir 0,1 gir dén 7 ngay va t6t hon

nita néu ndm trong khoang tir 0,5 gid dén 2 ngay.

Céc diéu kién dugc vu tién dic biét 1a nhu sau: axit trifloaxetic duge st
dung lam chét axyl hoéa; toluen, N,N-dimetylformamit, xylen,
N-metyl-2-pyrolidinon, N,N-dimetylaxetamit, dung méi hdén hgp bao gbm
N,N-dimetylformamit va toluen, dung méi hén hgp bao gdm xylen va
N,N-dimetylformamit, dung mdéi hdén hop bao gdbm xylen va

N-metyl-2-pyrolidinon, hoic dung méi hdn hgp bao gdbm xylen va
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N,N-dimetylaxetamit dugc st dung lam dung méi; va lugng chét axyl héa dugc
sit dung vé6i lwong ndm trong khoang tir 1,0 dén 3,0 duong lugng. Néu thionyl
clorua, phospho oxyclorua, hodc oxalyl diclorua dugc st dung, thi cac didu
kién duoc vu tién dic bi€t 14 nhu sau: chét phan ng dugce sir dung véi luong
nim trong khoang tir 0,3 dén 3,0 duong lugng; khong str dung bazo; nhiét df
phan tmg nim trong khoang tlr -10°C dén 40°C; va thoi gian phan Ung nim
trong khoang tir 0,5 gio dén 1 ngay. Néu phospho pentoxit, axit sulfuric, hodc
axit polyphosphoric dwoc sir dung, thi cac diéu kién dugc wu tién dic biét 1a
nhu sau: chét phan tmg dugc sir dung véi lugng nim trong khoang tir 0,2 dén
2,0 dwong luong; nhiét d6 phan ing nim trong khoang tir -10°C dén 160°C; va
thdi gian phan ung ndm trong khoang tir 0,5 gid dén 1 ngay. Khi
N,N'-dixyclohexylcacbodiimit hodc 1-etyl-3-(3-dimetylaminopropyl)
cacbodiimit hydroclorua dugc st dung, thi céc diéu kién dugc vu tién dic biét
12 nhu sau: chét phan tng duoc st dung voi lwgng ndm trong khoang tir 0,5 dén
3,0 dwong lwong; nhiét d6 phan tng nim trong khoang tir -10°C dén 40°C;
trietylamin dwoc st dung 1am bazo véi lwgng nim trong khoang tlr 0,5 dén 3,0
dwong luong; va thoi gian phan tng nim trong khoang tir 0,5 dén 1 ngay. Néu
kém clorua, déng clorua, magie clorua, coban clorua, niken clorua, st (I1II)
clorua, nhém clorua, sét (III) sulfat, nhém sulfat, boron triflorua, hodc axit
p-toluensulfonic dugc sur dung, thi céc diéu kién dugc vu tién dic biét 1a nhu
sau: chét phan ing duge sir dung véi lwong ndm trong khoang tir 0,0001 dén 0,5
dwong luong; khong st dung bazo; nhiét do phan @ng nim trong khoang tir

80°C dén 160°C; va thoi gian phan tng nim trong khoang tir 2 gi dén 2 ngay.

(5) Néu R; 1a nguyén tir halogen, cu thé néu trifloaxetyl clorua hoic
trifloaxetyl bromua dugc st dung, thi t6t hon 1a trifloaxetyl clorua dugc st
dung, vi du dugc wu tién v& dung moi bao gdbm dung moi gbc hydrocacbon
thom nhu toluen, xylen va etylbenzen; dung mdi chira halogen nhu diclometan

va clorofom; va dung méi hitu co phdn cyc khong proton nhu
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N,N-dimetylformamit, dimetyl sulfoxit, N,N-dimetylaxetamit,
N-metyl-2-pyrolidinon va axetonitril. O day, toluen, N,N-dimetylformamit,
N-metyl-2-pyrolidinon, hodc hdn hop dung méi bét ky trong sb cac dung mdi
néu trén 13 duge wu tién hon. Tt hon, néu phan mg dugc thyc hién khong c6
mat bazo; tuy nhién, néu bazo duoc str dung, thi vi du dugc wu tién vé bazo bao
gdm natri cacbonat, kali cacbonat, kali hydro cacbonat, trietylamin, pyridin va
céc chét tuong tu. o] day, kali cacbonat 13 dugc vu tién hon. Tét hon, néu lugng
chét axyl hoa duoc st dung véi lugng nim trong khoang tir 1,0 dén 5,0 duong
lwong va t6t hon nita 13 ndm trong khoang tir 1,0 dén 3,0 dwong lugng. Néu
bazo dugc st dung, t6t hon néu lugng bazo duge st dung nim trong khoang tir
1,0 dn 5,0 dwong lugng va tét hon nita 13 ndm trong khoang tir 1,0 dén 3,0
dwong lwong. Tt hon, néu nhiét d6 phan tng nim trong khoang tir -80°C dén
40°C va tét hon nita 12 ndm trong khoéang tir -30°C dén 30°C. Tét hon, néu thoi
gian phan #ng nim trong khoang tir 0,1 gid dén 7 ngay va tét hon nira néu nam

trong khoang tir 0,5 giv dén 8 gid.

Hon nita, néu R, 13 nguyén tir clo, thi ¢6 thé sir dung R1COCI dugc tao
ra trudc bang cach ddng thdi st dung axit trifloaxetic voi thionyl clorua,
phospho oxyclorua, oxalic axit diclorua, hodc céac chit twong tu ngoai hé phan

trng trong d6 phan tng cia hop chét c6 cong thirc (Aa) duge thyc hién.

Céc diéu kién dugc wu tién dic biét 13 nhu sau: trifloaxetyl clorua dugc
st dyng lam chét axyl héa; toluen, N,N-dimetylformamit,
N-metyl-2-pyrolidinon, hosic dung méi hdn hgp cia ching dugc sir dung lam
dung méi; lwong chét axyl héa duge sir dung nim trong khoang tir 1,0 dén 3,0
dwong luong; nhiét d6 phan ¢ng nim trong khoang tr -30°C dén 30°C; va thoi
gian phan tng nim trong khoang tir 0,5 gid dén 8 giv. V& bazo, thi cac diéu
kién dugc wu tién dic biét 1a nhu sau: khong st dung bazo, hodc néu bazo dugc

str dung, thi kali cacbonat dugc str dung véi luong ndm trong khoang tir 1,0 dén
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3,0 duong luong.

Hop chét c6 cong thirc (Ba) c6 thé thu dwoc bang phuong phap dugc md
ta trong tai lidu sdng ché 3, hoic cac tai liéu twong ty. Cu thé, trong phwong
phép san xuét hop chét cé cong thirc (Ba) tir hop chét c6 cong thirc (Aa), hop
chét c6 cong thirc (Ba) c6 thé thu dugc bang cach cho hop chét c6 cong thirc
(Aa) phan tng v6i hop chat c6 cong thirc (Ca) (X, R3 va R4 c6 cing nghia nhu
X, R3 va Rqnéu trén) khong cin dung méi hodc trong dung méi khong anh

hudng tGi phan tng véi sy ¢6 mét hodc khong c6 mit bazo.

Rs

fr,
(Ca)

Vi dy v& dung méi c¢6 thé dugc st dung bao gdm dung méi gdc ete nhu
dietyl ete, diisopropyl ete, tetrahydrofuran va dioxan; dung moi hitu co phén
cuc khong proton nhuy N,N-dimetylformamit, dimetyl sulfoxit,
N,N-dimetylaxetamit, axetonitril, N-metyl-2-pyrolidinon,
N-metyl-2-piperazinon va N,N-dimetyl-2-imidazolidinon; dung moéi chta
halogen nhu diclometan va clorofom; dung moi gbc hydrocacbon thom nhu
toluen, xylen va etylbenzen; va dung méi hdn hgp cua dung méi bét ky trong sb
cac dung moi néu trén; va vi du duge wu tién v& nhém nay bao gébm dung méi
hitu co phén cuc khong proton. 0 ddy, N,N-dimetylformamit,

N,N-dimetylaxetamit, hodc toluen 1a dwgc vu ti€n hon.

Phan tng ¢6 thé duoc thuc hién ngay ca khi khong sir dung bazo; tuy
nhién, néu bazo duoc st dung, thi vi du vé bazo c6 thé duoc sir dung bao gdbm
bazo v6 co nhu natri cacbonat, kali cacbonat, natri hydro cacbonat, kali hydro
cacbonat, natri hydroxit, kali hydroxit, magie hydroxit, canxi hydroxit, liti
hydroxit va bari hydroxit; va bazo hitu co nhu
1,8-diazabixyclo[5.4.0Jundec-7-en, 1,5-diazabixyclo[4.3.0]non-5-en,

trietylamin,  diisopropyletylamin, pyridin, lutidin, N,N-dimetylanilin,
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N,N-dietylanilin va dimetylaminopyridin; vi du dugc uvu tién vé nhém nay bao
g(“)m kali cacbonat, trietylamin, pyridin va cac chét tuong tu; va vi du dugc uu

tién hon vé nhém nay bao gom trietylamin va kali cacbonat.

Néu bazo dugc st dung, tdt hon néu luong bazo dugc sit dung niam
trong khoang tir 1,0 dén 3,0 duwong lwgng va tét hon nita 14 nim trong khoang tir
1,1 dén 2,5 dwong luong, trong Gng véi hop chét c6 cong thirc (Aa). Tt hon,
néu nhiét do phan ng nim trong khoang tir -20°C dén 150°C va t6t hon nita 1a

nim trong khoang tir -10°C dén 100°C.

Tét hon, néu thoi gian phan Ung nim trong khoang ti 0,1 gid dén 7

ngdy va tdt hon nira 12 nim trong khoang tir 1 gid dén 2 ngay.

Rs x R
& 3
(I 1 )
N > Ny N
NCOR; NH
(Ib) (Ba)

Vi du khac nita v& phuong phap didu ché hop chét c6 cong thic (Ba) 1a
phuong phap trong d6 hop chét c6 cong thie (Ib) dwge hydro hoa, bang cach dé
tao ra hop chat c6 cong thirc (Ba) (trong cong thirc, R1, R3 va X ¢6 cung nghia

nhu Ri, R3 va X néu trén).

Vi du v& dung moi c6 thé dugc sir dung bao gdm dung moi gbc ete nhu
dietyl ete, diisopropyl ete, tetrahydrofuran va dioxan; dung moi hitu co phén
cuc khoéng proton nhu  N,N-dimetylformamit, dimetyl sulfoxit,
N,N-dimetylaxetamit, axetonitril, N-metyl-2-pyrolidinon,
N-metyl-2-piperazinon va N,N-dimetyl-2-imidazolidinon; dung moéi chira
halogen nhu diclometan va clorofom; dung moéi gbc hydrocacbon thom nhu
toluen, xylen va etylbenzen; dung moi géc rugu nhu metanol va etanol; nudc;
va dung moi hdn hop bao gdbm dung méi bét ky trong sb cac dung moi néu trén;

vi du dwgc wu tién v& nhém nay bao gébm dung méi gbc hydrocacbon thom,
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dung mdi hitu co phan cyc khéng proton va dung mdi hén hop bao gdm nudc
va dung moéi gbc rwou. O ddy, dung mdi hdén hop bao gdbm nudc va
N,N-dimetylformamit, metanol, hodc toluen 1& dwgc uwu ti€n hon. La axit, thi
axit vé co nhu axit clohydric, axit sulfuric, axit phosphoric, hodc axit nitric c6
thé dugc sir dung. La bazo, thi bazo hitu co nhu natri cacbonat, kali cacbonat,
natri hydro cacbonat, kali hydro cacbonat, natri hydroxit, magie hydroxit, canxi
hydroxit, liti hydroxit, hogc bari hydroxit ¢6 thd dwgc sit dung. Tét hon, néu
nhiét d6 phan ¥mg ndm trong khoang tir -20°C dén 150°C va tét hon nita la nim
trong khoang tir 70°C dén 100°C. Tt hon, néu thoi gian phan Ging nim trong
khoang tir 0,1 gir @n 7 ngay va tét hon nita 12 ndm trong khoang tir 1 gio dén 8
gio.

Néu hop chét c6 cong thirc (Ia) duge didu ché tir hop chét c6 cong thirc
(Aa) qua hop chit c6 cong thirc (Ba), thi hop chit c6 cong thirc (Ia) c6 thé thu
duge bing cach thuc hién budc tiép theo, ma khong cén tach hop chit c6 cong

thirc (Ba).

Néu hop chit c6 cong thirc (I) hodc cong thirc (Ia) dugc didu ché tir hop
chét c6 cong thirc (A) hodc cong thirc (Aa), thi hop chit c6 cong thirc (I) hodc
cong thie (Ia) c6 thé thu drge bing phan tng ddng thoi ciia chét axyl hoa, dung

mdi, Ar-CH2-R4 va bazo.

Néu hop chét c6 cong thie (I) hodc cong thire (Ia) thu dugc tir hgp chit
c6 cong thire (A) hodc cong thirc (Aa) bing phan tng sir dung dong thdi chét
axyl hoa, dung moi, Ar-CH»-R4 va bazo, thi vi du dugc vu tién 1a nhu sau. Cu
thé, phan @ng ctia hop chit c6 cong thirc (A) hodc cong thirc (Aa) dugce thyc
hién & nhiét d6 nim trong khoang tir 20°C dén 100°C trong khoang thdi gian tir
2 gid dén 3 ngay bang cach st dung dung mdi gdc hydrocacbon thom nhu
toluen, xylen, hodc etylbenzen; dung moéi khong proton nhu

N,N-dimetylformamit, dimetyl sulfoxit, N,N-dimetylaxetamit, axetonitril, hodc
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N-metyl-2-pyrolidinon; hodc dung méi hdn hop ciia ching, chét axyl héa trong
d6 Rz 12 nhém Ci.6 alkoxy c6 thé dwgc thé bang nguyén tir halogen va dugc st
dung v6i lugng ndm trong khoang tir 1,0 d¢én 5,0 duong lwong cho hop chét c6
cong thirc (A) hodc (Aa) va bazo véi lugng nam trong khoang tir 1,0 dén 10,0
dwong lwong cho hop chit c6 cong thirc (A) hoic (Aa) va bd sung Ar-CH-R4
v6i lwong ndm trong khoang tir 0,8 dén 1,5 duong lwong cho hop chét ¢ cong
thirc (A) hodc (Aa), bang cach d6 thu duoc hop chét c6 cong thire (I) hoic cong
thire (Ia). O ddy, vi du cu thé vé chét axyl hoa bao gdm etyl trifloaxetat, metyl
trifloaxetat, propyl trifloaxetat va cac chét twong tw. Hon nita, vi du vé bazo
dugc st dung bao gém bazo v6 co nhu natri cacbonat, kali cacbonat, natri
hydro cacbonat, kali hydro cacbonat, natri hydroxit, magie hydroxit, canxi
hydroxit, liti hydroxit va bari hydroxit; bazo hitu co nhu
1,8-diazabixyclo[5.4.0]Jundec-7-en, 1,5-diazabixyclo[4.3.0]non-S-en,
trietylamin, diisopropyletylamin, pyridin, picolin va dimetylaminopyridin; va

alcoholat nhu natri etoxit, natri metoxit va kali tert-butoxit.

Cac diéu kién dwgc wu tién dic biét 13 nhu sau: .toluen,
N,N-dimetylformamit, ho3c dung méi hdn hop bao gdm toluen véi
N,N-dimetylformamit dugc sit dung lam dung moi; etyl trifloaxetat duge sir
dung 1am chéit axyl hoa; R4 trong Ar-CH»-R4 13 nguyén tir clo; kali cacbonat
duge sir dung 1am bazo; t6t hon néu luong chit axyl héa ndm trong khoang tir
1,0 d@n 5,0 dwong lugng va tét hon nita 13 ndm trong khoang tir 1,5 dén 5,0
dwong lwong, lrong Ar-CHz-Rs nidm trong khoéng tir 0,8 dén 1,5. duong luong
va lugng bazo ndm trong khoang tir 1,0 d&én 5,0 dwong lugng, twong dbi véi hop
chét c6 cong thirc (I) hodc cong thirc (Ia); nhiét d6 phan tGng nim trong khoang

tir 40°C dén 80°C; va thoi gian phan tng ndm trong khoang tir 4 gir dén 2 ngay.

Phuong phép tinh ché va tach hop chéit c6 cong thirc (I) hodc hop chét c6 cong

thire (Ia) tir san phdm thod
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Hop chét c6 cong thire (I) va hop chét c6 cong thirc (Ta) c6 thé duge tinh
ché va tach bing mot phuwong phap bit ky trong sb cac phuong phép bao gbm
két tinh, chiét bang dung méi, séc ky cot va cac phuong phép twong tu, thuong
dugc st dung. Dung méi dugc st dung trong phuong phép chiét bang dung méi
khong bi gi6i han cu thé mién 12 dung mdi nay khong tron 13n véi nude va vi du
cu thé v& nhom nay bao gdm etyl axetat, butyl axetat, toluen, etylbenzen, dietyl
ete, diisopropyl ete, diclometan, clorofom va cac dung mdi twong ty. Vi du vé
dung mdi dugc sir dung d& két tinh bao gdbm nudc, hexan, toluen, axeton,
N,N-dimetylformamit, metanol, 2-propanol, diclometan, clorofom, etyl axetat,
dietyl ete, xylen, N-metyl-2-pyrolidinon, N,N-dimetylaxetamit va cdc dung moi

tuong tu; ciing nhur hdn hgp dung méi ciia chiing.

Phuong phép dugc vu tién dé tinh ché va tach hop chét c6 cong thuc (I)
va hop chét c6 cong thic (Ia) 1a két tinh. G ddy, mot dung mdi hodc hdn hop
bao g(‘Sm axeton, toluen, nudc, N,N-dimetylformamit, metanol, xylen,
N-metyl-2-pyrolidinon va N,N-dimetylaxetamit t6t hon 1a dugc st dung lam
dung méi két tinh va hdn hop bao gdm nudc, N,N-dimetylformamit, metanol,
N-metyl-2-pyrolidinon va N,N-dimetylaxetamit 1a dugc vu tién hon.

Vi du thye hién sing ché

Vi du cu thé v& sang ché dwoc thé hién dudi ddy; tuy nhién, sang ché
khong chi bi giéi han & cac chi tiét néu trong cac vi du nay.

Vi du didu ché 1: didu ché N-[1-((6-clopyridin-3-yl)metyl)pyridin-2(1H)-
yliden]-2,2,2-trifloaxetamit (hop chit 1)

(1) Hoa tan 25g (270mmol) 2-aminopyridin trong 200ml diclometan
khan va 41ml (30g, 300mmol) trietylamin dwgc thém vao, tiép d6 1am lanh dén
nhiét ¢6 0°C. HOn hop nay dugc thém nhod giot 38ml (57g, 270mmol) anhydrit
trifloaxetic trong 15 phit, tiép d6 khudy tron & nhiét dd phong trong 2 gid. Sau

khi hoan thanh phan mng, chit 1ong phan tmg dugc rét vao khoang 100ml nude
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da-nuée, tiép d6 khudy tron trong 10 phut. Hon hgp nay dugce chuyén vao phéu
tach va thuc hién bude tach pha. L6p hitu co duge rira hai 14n bing 150ml nuée
va hai 14n bing 150ml dung dich HCI 1% trong nudGc, sau d6 lam kho bing
magie sulfat khan va co dudi ap suit giam. Bing cach d6, thu dugc 36g
2,2,2-triflo-N-(pyridin-2(1H)-yliden)axetamit (hi¢u sudt tinh theo phan trim:
71%).

1H-NMR (CDCl, 8,ppm): 7,20 (1H, m), 7,83 (1H, m), 8,20 (1H, d), 8,35 (1H,
d), 10,07 (1H, brs). 13C-NMR (CDCls, 8,ppm): 115,3, 115,5 (q), 121,6, 139,1,
147,9, 149,5, 155,3 (q). MS: m/z=191(M+H).

(2) Hoa tan 20g (126mmol) 2-clo-5-clometylpyridin trong 200ml
axetonitril khan. Sau do, 24g (126mmol) 2,2,2-triflo-N-(pyridin-2(1H)-yliden)
axetamit thu dugc bing phwong phap néu trén va 21g (151mmol) kali cacbonat
duge cho vao dung dich. Hén hop nay dugc gia nhiét trong diéu kién hdi lvu
trong 6 gio, tiép d6 khudy tron & nhiét d6 phong trong 10 giv. Sau khi hoan
thanh phan g, chit 1éng phan tmg dugc loc va phén loc dugc cb dudi ap sudt
giam. Dietyl ete dwgc cho vao ba dé két tinh. Tinh th8 tao ra dwoc thu hdi bing
cach loc va rira k¥ bing dietyl ete va nuéc. Tinh thé thu dugc dugc lam kho
duéi 4p suét giam & 60°C trong 1 gio. Bing cach d6, thu dugc hop chit mong

mudn. Thu dugc: 26g (hidu sudt tinh theo phén trim: 66%).

1H-NMR (CDCls, 8,ppm): 5,57 (2H, s), 6,92 (1H, td), 7,31 (1H, d), 7,80 (1H,
td), 7,87 (1H, dd), 7,99 (1H, dd), 8,48 (2H, m). 13C-NMR (CDCls, &,ppm):
53,8, 115,5, 117,2 (q), 122,1, 124,7, 130,0, 139,2, 140,0, 142,5, 149,7, 151,8,
158,9, 163,5 (q). MS: m/z=316(M+H).

(3) Phép khao sét tinh thé bing bot tia X
Phép do nhiéu xa bdt tia X dwge thuc hién trong diéu kién sau day;

Tén thiét bi: RINT-2200 (do Rigaku Corporation san xu4t)
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Tia X: Cu-Ka (40kV, 20mA)

Khoang quét: 4 dén 40°, o rong 14y mau: 0,02°, Tdc do quét: 1°/phut
Két qua dugc thé hién trén Fig.1.

Géc nhiéu xa (20): 8,7°, 14,2°, 17,5°, 18,3°, 19,8°, 22,4°, 30,9°, 35,3°.
(4) Phép do nhiét lvong bing phwong phap quét vi sai (DSC)
Phép do nhiét lrgng bing phwong phép quét vi sai dwgc thyc hién trong

didu kién sau day:

Tén thiét bi: DSC-60

Khu6n miu: nhém

Khoéang nhiét d6: 50°C dén 250°C (Téc do ting nhiét: 10°C/pht)
K&t qua duoc thé hién trén Fig.2.

(5) Hon nita, tinh thé ciia cing mot lwong thu duogc bing cach két tinh
lai theo cac phuong phap (phwong phap san xudt tlr thtr hai t6i thit nim) dugc
md ta trong cac phan ti (i) dén (iv). C4c loai tinh thé nay dugc khao sét tinh thé
bang bot tia X va phép do nhiét lwgng bang phuong phip quét vi sai trong céc

diéu kién do twong tw nhu dugc mo ta néu trén.
(i) Phuwong phap didu ché thir hai

Khoang 25ml hexan va khoang 25ml etyl axetat dugc cho vao hop chét
1 (700mg) va hop chit 1 dwoc hoa tan hoan toan trong d6 bing cach gia nhiét &
65°C trong chiu nudc néng. Dung dich nay dugce dé ngudi tir tir trd lai nhiét do
phong va dé yén qua dém. Tinh thé két tia dugc thu hdi bang céach loc va rira
bﬁng mot lvgng nho dung dich hexan:etyl axetat=95:5. Tinh thé dugc 1am kho
trong may hit 4m dudi ap sudt giam trong 2 gio. Bing cach d6, thu dugc

349mg tinh thé mau tring.

Két qua cuia phép khao sat tinh thé bing bot tia X 1a nhu sau (Fig.3).
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Géc nhiéu xa (20): 8,5°, 14,0°, 17,3°, 18,1°, 19,6°, 22,2°, 30,8°, 35,2°

Fig.4 thé hién két qua cia phép do nhiét lvong bang phwong phép quét
vi sai.

(ii) Phuwong phép diéu ché thir ba

28ml 2-propanol duge cho vao hop chét 1 (1,0g) va hop chét 1 duge hoa
tan hoan toan bing cach gia nhiét & 65°C trong chu nuéc néng. Dung dich nay
dugc d& ngudi tir tir tré lai nhiét 46 phong va dé yén qua dém. Tinh thé két tia
dugc thu hoi bﬁng cach loc, sau do rira bﬁng mot lvong nhod 2-propanol va sau
d6 1am kho trong may hat 4m dudi 4p suét giam trong 2 gidr. Bang cach d6, thu
duge 695mg tinh thé mau tring.

Fig.5 thé hién két qua cia phép do nhiét lrong bang phuong phéap quét
vi sai.

(iii) Phwong phép diéu ché thi tu

Khoang 30ml toluen dugc cho vao hop chit 1 (700mg) va hop chét 1
dugc hoa tan hoan toan bing cach gia nhiét & 65°C trong chiu nudc néng. Hon
hop nay duge dé ngudi tir tir tré lai nhiét d6 phong va dé yén qua dém. Tinh thé
két tha duoc thu hdi bing cach loc, rira bing mot lwgng nho toluen va sau dé
lam khé trong may hut 4m duéi 4p suét giam trong 2 gid. Bing cach d6, thu
dugc 440mg tinh thé mau tring.

Két qua ciia phép khao sét tinh thé bing bot tia X dwgc thé hién trén
Fig.6.
Géc nhiéu xa (20): 8,6°, 14,2°, 17,5°, 18,3°, 19,7°, 22,3°, 30,9°, 35,3°

Fig.7 thé hién két qua ciia phép do nhiét lvgng bing phuwong phap quét
vi sai.

(iv) Phuong phéap didu ché thir nim
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Khoang 2ml metanol va khoang 2ml nuéc duge cho vao hop chét 1
(50mg) va hop chit 1 duoc hoa tan bing cach gia nhiét & 65°C trong chau nuéc
n6ng. Dung dich nay dugc cho trd lai nhiét do phong va dé yén qua dém. Tinh
thé két tua dwoc thu hdi bang cach loc. Bing cach do, thu duge 16mg tinh thé
mau tring.

Fig.8 thé hién két qua ciia phép do nhiét lvgng bang phuong phap quét
vi sai.

Bang 1 thé hién vi du cu thé vé hop chét 13 thudc trir dich hai c6 cong
thirc (I) va duge didu ché bang phuong phap twong tu v6i phuong phép néu
trong Vi du didu ché 1 va bang nay ciing thé hién cac tinh chit vét 1y cta hop

chét.
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Vi du didu ché 2: diéu ché 2,2,2-triflo-N-(pyridin-2(1H)-yliden)axetamit

1,0g (10,6mmol) 2-aminopyridin dugc hoa tan trong 10ml etyl
axetat va 1,78ml (12,7mmol) trietylamin dwgc thém vao. Sau d6, trong
diéu kién lam lanh béng nudc da, 1,62ml (11,7mmol) anhydrit trifloaxetic
dugc thém vao. Sau d6, hdn hop nay dwgc khudy & nhiét do phong trong 2
gid va sau d6 10ml etyl axetat va 10ml nuéc dwoc thém vao hén hop nay.
Hdn hop tao ra duoc khudy va sau d6 thyc hién budc tach pha. Lép etyl
axetat dwgc rira tiép hai 14n biang 10ml nuéc, sau d6 1am khod bing magie
sulfat khan va cd dudi 4p suét giam. Bing cach d6, thu dugc 1,56g

2,2,2-triflo-N-(pyridin-2(1H)-yliden)axetamit (77,2%).
Vi du diéu ché 3: didu ché 2,2,2-triflo-N-(pyridin-2(1H)-yliden)axetamit

4,7¢ (50mmol) 2-aminopyridin dwgc hoa tan trong 25ml
N,N-dimetylformamit va 35,5g (250mmol) etyl trifloaxetat dugc thém vao.
Sau d6, hdn hop nay dugc khudy & nhiét 6 nim trong khoang tr 55 dén
60°C trong 15 gid va sau d6 100ml etyl axetat va 100ml nu6c duge thém
vao. Hdn hop tao ra dugc khudy va sau d6 thyc hién bude tach pha. Lop
etyl axetat dugc rira tiép bing 100ml nudc va biang 100ml dung dich natri
clorua trong nudc, sau d6 lam khd bing magie sulfat khan va c6 dudi ap
sudt giam. Bing cach d6, thu dugc 9,05g 2,2,2-triflo-N-(pyridin-2(1H)-
yliden)axetamit (95,6%).
1H-NMR (CDCls, §,ppm): 7,20 (1H, ddd), 7,83 (1H, td), 8,20 (1H, d),
8,35 (1H, d), 10,07 (1H, brs).
Vi du didu ché 4: didu ché N-[1-((6-clopyridin-3-yl)metyl)pyridin-2(1H)-
yliden]-2,2,2-trifloaxetamit

50,0g (0,53 mol) 2-aminopyridin dugc hoa tan trong 400ml toluen

va sau d6 88,6ml (0,64mol) anhydrit trifloaxetic dugc cho vao hén hop

ndy theo cdch nhd giot trong 30 phut trong didu kién lam lanh dén 5°C.
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Sau khi thém nhé giot, hdn hop nay dugc khudy & nhiét do phong trong 30
phit va 20ml toluen dugc chung cét loai bd duéi ap sudt giam. 250ml
dimetylformamit duoc cho vao chat 16ng phan tng va 88,2g (0,64mol) bot
kali cacbonat dwgc cho tir tir vao chét 16ng phan tng trong diu kién lam
lanh biang nudc da. Sau d6, 89,2g (0,557mol) 2-clo-5-clometylpyridin
duoc cho vao chét 1ong phan tmg. Trong diéu kién 4p suét giam (tir 50 dén
60kPa) & nhiét d6 ndm trong khoang tir 40 dén 45°C, toluen dugc chung
cét loai bo tir tir va hdn hop ndy dugc gia nhiét trong 1 gid. Viéc chung cit
bang cach gia nhiét con duge thuc hién & nhiét d0 nim trong khoang tir 60
dén 70°C va 4p suét 35kPa trong 2,5 gid. Sau d6, 5,0g (0,036mol) bot kali
cacbonat dugc cho vao va nude dugce loai bé & nhiét dd nim trong khoang
tr 50 dén 60°C va ap sudt 35kPa trong 1 gid nita. Chét 16ng phan tng
duoc cho vao 2 lit nude & 50°C va sau khi thém xong, hdn hop nay duge
khudy trong 30 phuat. Sau d6, hdn hgp nay dugc loc va tinh thé dugc huyén
phi héa, rira bang 200ml nude va tiép d6 1a 500ml nude. Sau khi lgc, tinh
thé duoc rira béng 100ml toluen, trong lic dwgc nén. Hon nita, tinh thé
duge huyén phi héa rira bing 400ml toluen. Tinh thé thu dwge duge lam
kho qua dém duédi ap suét giam & 60°C bang bom chén khong. Bing cach
do, thu duoc 147,78g hop chit mong mudn
N-[1-((6-clopyridin-3-yl)metyl)pyridin-2(1H)-yliden]-2,2,2-trifloaxetamit
(88,1%). Sau do, 8,21g hop chét thu dugce duogc léy mau va hoa tan trong
100ml axeton. 300ml nudc dugc cho vao dung dich nay va hén hop duge
khudy & nhiét @6 phong. Tinh thé két tia dugc thu hdi bang cach loc va
tinh thé thu dwgc dugc lam kho duéi ap suit giam & 60°C qua dém bang
bom chén khong. Bing cach dé, thu dugc 7,28g tinh thé. Két qua cua phép
khao sét tinh th8 bing bot tia X dwoc thyc hién trén tinh thé thu dugc duge

thé hién trén Fig.9.

Goéc nhiéu xa (20): 8,8°, 14,3°, 17,6°, 18,3°, 19,9°, 22,5°, 31,0°, 35,4°
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Vi du didu ché 5: didu ché N-[1-((6-clopyridin-3-yl)metyl)pyridin-2(1H)-
yliden]-2,2,2-trifloaxetamit

50,0g (0,53mol) 2-aminopyridin dugc hoa tan trong 250ml toluen
va sau d6 88,6ml (0,64mol) anhydrit trifloaxetic duwgc thém nho giot trong
30 phit vao dung dich nay trong diéu kién lam lanh dén 5°C. Sau khi thém
nhé giot, hdn hop nay duoc khudy & nhiét d6 phong trong 30 phut va 20ml
toluen dugc chung cit loai bé dudi 4p suit giam. 250ml dimetylformamit
dugc cho vao chéit l1éng phan éng va sau d6 88,2g (0,64mol) bot kali
cacbonat dugc cho tir tir vao chit 16ng phéan mg trong diéu kién lam lanh
bing nuéc da. Sau d6, 87,0g (0,54mol) 2-clo-5-clometylpyridin dwge cho
vao va toluen dwgc chung cét loai bo tir tir trong didu kién ap sudt giam
(50 dén 60kPa) & nhiét d6 ndm trong khoang tir 50 dén 60°C, tiép d6 gia
nhiét & 35kPa. Mot gio sau, 5,0g (0,036mol) bot kali cacbonat dwgc cho
vao va nuéc dugce loai bd & nhiét dd ndm trong khoang tir 50 dén 60°C va
ap sut 35kPa. Bén gid sau, chét 16ng phan Gng duge cho vao 1,1 lit nuée
& 50°C. Binh phan tmg dwgc rira bing 150ml metanol va nudce rira ciing
duoc cho vao nuédc. Sau khi thém xong, hén hop nay dwoc gia nhiét &
50°C trong 10 phut, lam ngudi tir tir va khudy & nhiét d6 nim trong khoang
tr 15 dén 20°C trong 30 phit. Sau d6, tinh thé dugc loc va rira bing 150ml
nude va tiép d6 12 150ml toluen. Tinh thé thu dwge dwge lam kho duéi 4p
sudt giam & 60°C trong 11 gid bing bom chan khong. Bing cach d6, thu
dugc 147,32g hop chit mong mubn N-[1-((6-clopyridin-3-yl)metyl)
pyridin-2(1H)-yliden]-2,2,2-trifloaxetamit (87,8%).

Vi du didu ché 6: didu ché N-[1-((6-clopyridin-3-yl)metyl)pyridin-2(1H)-
yliden]-2,2,2-trifloaxetamit

1,0g (10,6mmol) 2-aminopyridin dugc hoa tan trong 10ml toluen.
Sau khi dung dich nay dugc lam lanh dén nhiét d6 5°C, 1,18ml

(15,9mmol) axit trifloaxetic va 0,99ml (10,6mmol) phospho oxyclorua
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dugc thém vao, tiép d6 khuly tron & nhiét do phong trong 6,5 gid. 5,0ml
dimetylformamit, 5,87g (42,5mmol) bot kali cacbonat va 1,72¢g
(10,6mmol) 2-clo-5-clometylpyridin dugc cho vao chét 16ng phan tng va
viéc chung cit dwgc thyc hién dwdi 4p sudt giam (60 dén 35kPa) & nhiét
dd ndm trong khoang tir 50 dén 60°C. Hai gid rudi sau, chit 16ng phan ng
duogc cho vao 100ml nwéce va tinh thé duoc loc va rira bing 30ml nuéc va
15ml toluen. Tinh thé thu dwgc dugc 1am khé dudi 4p sudt giam & 60°C.
Bing c4ch d6, thu dwoc 2,09g hop chit mong muébn
N-[1-((6-clopyridin-3-yl)metyl)pyridin-2(1H)-yliden]-2,2,2-trifloaxetamit
(62,3%).

Vi du didu ché 7: didu ché N-[1-((6-clopyridin-3-yl)metyl)pyridin-2(1H)-
yliden]-2,2,2-trifloaxetamit

10,0g (0,106mol) 2-aminopyridin dugc hoa tan trong 100ml toluen.
Sau khi dung dich nay dugc lam lanh dén nhiét @6 5°C, 11,8ml (0,159mol)
axit trifloaxetic va 9,9ml (0,106mol) phospho oxyclorua dugc thém vao,
tiép d6 khudy tron & nhiét do phong qua dém. Sau d6, 20ml toluen dugc
chung cit loai bé du6i ap sudt gidm. 50ml dimetylformamit, 35,28g
(0,256mol) bot kali cacbonat va 17,22g (0,106mol)
2-clo-5-clometylpyridin duwgc thém vao chéat long phan Gng trong diéu
kién lam lanh béng nudc da. Sau do, viéc chung cat dugc thuc hién dudi
ap suét giam (60 dén 35kPa) & nhiét do nam trong khoang tir 50 dén 60°C.
Hai gio sau, 25ml dimetylformamit, 20ml toluen va 7,35g (0,053mol) bt
kali cacbonat ciing dugc thém vao va sau d6 viéc chung cht dugc thuc hién
dudi ap sudt giam (60 dén 35kPa) & nhiét do ndm trong khoang tir 50 dén
60°C trong 2 gid. 60ml metanol va 50ml nuéc duge thém vao chit 16ng
phan @ng va chét 1ong phan tng dugc cho vao 300ml nude, trong luc d6
binh phan ung ciing dwgc rira. Ba muoi phut sau, tinh thé dwoc loc va rira

bang 70ml nuéc va 40ml toluen. Tinh thé thu dugc dugc lam khé duéi ap
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sudt giam & 60°C. Bing cach d6, thu dugc 25,75g hop chit mong mudn

(76,9%).

Vi du didu ché 8: didu ché N-[1-((6-clopyridin-3-yl)metyl)pyridin-2(1H)-

yliden]-2,2,2-trifloaxetamit

10,0g (0,106mol) 2-aminopyridin dwgc hoa tan trong 100ml toluen.
Sau khi dung dich nay dugc lam lanh dén nhiét ¢o 5°C, 11,8ml (0,159mol)
axit trifloaxetic va 7,7ml (0,106mol) thionyl clorua dugc thém vao, tiép
d6 khudy trén & nhiét @6 phong qua dém. Sau d6, 20ml toluen dwgce chung
cét loai bo dudi ap suét giam. 50ml dimetylformamit, 35,28g (0,256mol)
bot kali cacbonat va 17,22g (0,106mol) 2-clo-5-clometylpyridin duogc
thém vao chit 16ng phan tung trong diéu kién 1am lanh bing nuéc d4. Sau
d6, viéc chung cit dugc thuc hién dudi ap sudt giam (36kPa) & nhiét do
nadm trong khoang tir 50 dén 60°C trong 1 gid. 60ml metanol va 50ml nudc
dugc thém vao chit 1ong phan tmg va chat 1ong phan Gng duge cho vao
300ml nude, trong luc d6 binh phan @ng ciing dugc rira. Ba muoi phit sau,
tinh thé dwgc loc va rira bing 70ml nuéc va 40ml toluen. Tinh thé thu
duoc dugc lam kho dudi ap suét giam & 60°C. Béng cach d6, thu dugce

22,31g hop chit mong mudn (66,6%).

Vi du didu ché 9: didu ché N-[1-((6-clopyridin-3-yl)metyl)pyridin-2(1H)-
yliden]-2,2,2-trifloaxetamit

5,0g (0,053mol) 2-aminopyridin dwgc hoa tan va 8,86ml
(0,064mol) anhydrit trifloaxetic dugc thém nhd giot vao 50ml toluen,
trong 10 phut trong didu kién 1am lanh dén 5°C. Sau khi thém nho giot,
hdn hop nay dugc khudy & nhiét d§ phong trong 30 phut va 10ml toluen
dugc chung cit loai bé dudi ap suit giam. 25ml dimetylformamit dugc
cho vao va sau d6 8,82g bot kali cacbonat dwgc thém tir tir vao chét 16ng
phan tng trong diéu kién lam lanh bing nuéc d4. Sau d6, 11,78¢

(0,053mol) 2-clo-5-metansulfonyloxymetylpyridin dugc cho vao va toluen
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dugc chung ct loai bo tir tir dudi ap sult giam (50 dén 60kPa) & nhiét do
ndm trong khoang tir 50 dén 60°C, tiép d6 gia nhiét & 35kPa. Ba muoi
phut sau, 30ml dimetylformamit, 30ml toluen va 1,18g (0,0053mol)
2-clo-5-metansulfonyloxymetylpyridin dugc thém vao va viéc chung cht
dugc thyc hién trong diéu kién ap sudt giam, & nhiét do nim trong khoang
tr 50 dén 60°C va 55kPa. Bén gid sau, chit 16ng phan tng dugc cho vao
250ml nudce. Sau d6, binh phan tng dugc rira bing 30ml metanol va 20ml
nudc va nude rira ciing duwge cho vao nude. Sau khi thém xong, hén hop
nay dugc khudy & nhiét do phong trong 30 phut. Sau d6, tinh thé duogc loc
va rira bing 50ml nuwée va tiép d6 1a 40ml toluen. Tinh thé thu duogc dugc
lam khd dué6i ap sudt giam & 80°C trong 11 gid bing bom chan khéng.
Biang cach d6, thu dugc 11,63g hop chdt mong mubn
N-[1-((6-clopyridin-3-yl)metyl)pyridin-2(1H)-yliden]-2,2,2-trifloaxetamit
(69,4%).

Vi du didu ché 10: diéu ché N-[1-((6-clopyridin-3-yl)metyl)pyridin-2
(1H)-yliden]-2,2,2-trifloaxetamit

2-aminopyridin dugc hoa tan trong 100ml toluen, 10,0g (0,106mol).
Sau khi dung dich nay dugc lam lanh dén nhiét d6 5°C, 11,84ml
(0,159mol) axit trifloaxetic va tiép d6 5,94ml (0,064mol) phospho
oxyclorua dugc thém vao, tiép d6 khudy tron & nhiét 40 phong qua dém.
Sau d6, 20ml toluen dugc chung cit loai bé dudi 4p sudt giam. 50ml
dimetylformamit, 22,03g (0,16mol) bdt kali cacbonat va 17,56g
(0,108mol) 2-clo-5-clometylpyridin dwgc thém vao chét long phan tng,
trong diéu kién lam lanh bang nudc d4. Sau d6, viéc chung cit dugc thuc
hién dudi 4p suét giam (60 dén 35kPa) & nhiét do nim trong khoang tir 50
dén 60°C. Mot gio sau, 20ml dimetylformamit, 20ml toluen va 4,41g
(0,032mol) bot kali cacbonat ciling duwgc thém vao va viéc chung cét dugc

thyc hién duéi ap suét giam (60 dén 35kPa) va nhiét do nim trong khoang
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tr 50 dén 60°C trong 1,5 gid. 30ml metanol duge thém vao chét 16ng phan
trng rdi tiép tuc cho vao 250ml nuéc & 50°C. Sau d6, 50ml nuéc duge
thém vao, trong lic dé binh phan Gng ciing dwgc rira. Sau khi dugc lam
ngudi ti nhiét d6 phong, hén hop nay dugc khudy trong 30 phut. Tinh thé
duoc loc va rira bﬁng 50ml nuéc va 30ml toluen. Tinh thé thu dvgc dugc
lam kho duéi 4p suit giam & 60°C. Bing cach d6, thu dugc 23,69g hop

chit mong mubn (70,6%).

Vi du didu ché 11: didu ché N-[1-((6-clopyridin-3-yl)metyl)pyridin-
2(1H)-yliden]-2,2,2-trifloaxetamit

10,0g (0,106mol) 2-aminopyridin dwgc hoa tan trong 100ml toluen.
Sau khi dung dich nay dugc lam lanh dén nhiét do 5°C, 11,8ml (0,159mol)
axit trifloaxetic va tiép d6 1a 7,76ml (0,106mol) thionyl clorua dugce thém
vao theo kiéu nho giot, tiép d6 khudy tron & nhiét 46 phong qua dém. Sau
d6, 50ml toluen dwgc chung cit loai bé duéi 4p sudt gidm. 50ml toluen
dugc thém vao chit 16ng phan tng. Sau d6, 50ml dimetylformamit, 22,03g
(0,16mol) bot kali cacbonat va 17,56g (0,108mol) 2-clo-5-clometylpyridin
duoc thém vao trong didu kién 1am lanh bang nudc da. Sau d6, viéc chung
clt duoc thyc hién dudi ap sudt giam (90 dén 36kPa) & 60°C trong 1,5 gio.
30ml metanol va 20ml nude dugc thém vao chét 16ng phan tmg. Chét 16ng
phan ng duwgc cho vao 300ml nuwde & 50°C, trong lic d6 binh phén {rng
ciing dwgc rira. H3n hop nay dwgc khudy & nhiét dd phong trong 30 phit
va sau d6 tinh thé dugce loc va rira bang 50ml nuéc va 30ml toluen. Tinh
thé thu dugc duge lam khd duéi 4p sudt gizm ¢ 60°C. Bing cach d6, thu

dugc 21,45g hop chit mong mubn (64,1%).

Vi du diéu ché 12: diéu ché N-[1-((6-clopyridin-3-yl)metyl)pyridin-
2(1H)-yliden]-2,2,2-trifloaxetamit

94g (1mol) 2-aminopyridin dugc hoa tan va 284g (2mol) etyl

trifloaxetat dugc thém vao 500ml dimetylformamit, tiép d6 khudy tron &
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nhiét @6 nim trong khoang tir 55 dén 60°C trong 24 giv. 82,8g (0,6mol)
bot kali cacbonat, 153,9g (0,95mol) 2-clo-5-clometylpyridin va 300ml
toluen duogc thém vao chéit 1ong phan tng, tiép d6 khudy trén dudi ap suét
giam (36kPa) & nhiét dd6 nim trong khoang tir 50 dén 60°C trong 3 gio.
200ml metanol dwgc thém vao chét 16ng phan tng. Sau d6, chét 1ong phan
tung dugc cho vao 2 lit nwdc néng & 50°C. Sau khi dugc lam ngudi tdi
nhiét d6 phong, hdn hop nay dwogc khudy trong 3 gid. Tinh thé dwge loc va
rira bang 400ml nuw6c va 450ml toluen. Tinh thé thu dugc dwge lam kho
dudi 4p sudt giam & 45°C. Bing cach d6, thu dugc 228,9g hop chit mong

mudn (hiéu suft tinh theo phén trim: 72,7%).

Vi dy diéu ché 13: diéu ché N-[1-((6-clopyridin-3-yl)metyl)pyridin-
2(1H)-yliden]-2,2,2-trifloaxetamit

9,4g (0,1mol) 2-aminopyridin dwgc hoa tan trong dung moi hdn
hop bao gdm 30ml dimetylformamit va 20ml toluen, va 28,4g (0,2mol)
etyl trifloaxetat dugc thém vao do, tiép theo khudy tron & nhiét do nim
trong khoang tir 60 dén 65°C trong 8 gid. 16,6g (0,12mol) bot kali
cacbonat va 16,2g (0,1mol) 2-clo-5-clometylpyridin dugc thém vao chét
16ng phan wng, tiép d6 khudy tron & nhiét d6 nim trong khoang tir 60 dén
65°C trong 15 gid. 15ml metanol dugc cho vao chit 16ng phan g, va sau
d6 chat 1éng phan ung dwoc cho vao 120ml nuéc néng & 50°C. Sau khi
duoc 1am ngudi téi nhiét do phong, hén hop nay dugc khudy trong 2 gid.
Tinh thé dugc loc va ria béng 50ml nuwéc va 100ml toluen. Tinh thé thu
duoc dugc lam kho dudi 4p sudt giam & 45°C. Bang cach d6, thu dugc

25,6g hop chit mong mudn (hiéu suit tinh theo phan trim: 81,2%).

Vi du diéu ché 14: diéu ché N-[1-((6-clopyridin-3-yl)metyl)pyridin-
2(1H)-yliden]-2,2,2-trifloaxetamit

1,5ml dimetylformamit dwgc thém vao 13,68g (0,12mol) axit

trifloaxetic. Sau d6, 14,28g (0,12mol) thionyl clorua dugc cho vao hdn
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hgp nay va gia nhiét dén 65°C. Trifloaxetyl clorua tao ra tr 46 dugc suc
vao dung dich thu dwgc bing cach hoa tan 9,4g (0,1mol) 2-aminopyridin
trong 50ml N-metylpyrolidon va dugc lam lanh dén nhiét @6 -10°C va hdn
hop nay dugc khudy trong 1 gid. 100ml toluen, 48,3g (0,35mol) bot kali
cacbonat va 16,52g (0,102mol) 2-clo-5-clometylpyridin dugc thém vao
chit 16ng phan tng, va viéc chung cit dugc thyc hién dudi 4p sudt giam
(36kPa) & nhiét d§ nim trong khoang tir 50 dén 60°C trong 3 giy. Chét
16ng phan tng dugc bd sung 20ml metanol va hdn hgp nay duge cho vao
300ml nu6c duogc gia nhiét dén 50°C, trong lic d6 binh phan Gng ciing
duoc rira. HOn hop nay dwge khudy & nhiét d6 phong trong 1,5 gid. Sau do,
tinh thé dugc loc va rira béng 100ml nuéc va 150ml toluen. Tinh thé thu
duge duge lam kho dudi 4p suit giam & 45°C. Biang cach d6, thu dwgc

16,8g hop chit mong mudn (hiéu suét tinh theo phan trim: 53,3%).

Vi du didu ché 15: diéu ché N-[1-((6-clopyridin-3-yl)metyl)pyridin-
2(1H)-yliden]-2,2,2-trifloaxetamit

18,24g (0,16mol) axit trifloaxetic dugc bé sung 8,76g (0,12mol)
dimetylformamit. Trong ltic hdn hop nay dugc gia nhiét dén 65°C, 12,26¢
(0,08mol) phospho oxyclorua dugc thém vao hdn hop nay. Trifloaxetyl
clorua dugc tao ra tir d6 dugc suc vao dung dich thu duge béng cach hoa
tan 9,4g (0,1mol) 2-aminopyridin trong 80ml N-metylpyrolidinon va dugc
lam lanh dén nhiét dd -15°C va hdn hop nay dugc khudy trong 2 gid.
Trong lic dugc 1am lanh dén nhiét d6 -10°C, chét 1éng phan tng dugc
trung hoa bing cach bd sung 14,9g (0,22mol) bdt natri etoxit. Chét long
phan tng nay dugc bd sung 13,8g (0,1mol) bdt kali cacbonat va 16,2g
(0,1mol) 2-clo-5-clometylpyridin va viéc chung c4t dugc thyc hién dudi
ap suit giam (36kPa) & nhiét d6 nim trong khoang tir 50 dén 60°C trong 2
gid. Chét 16ng phan (mg dugce bd sung 20ml metanol va hdn hgp nay duge

cho vao 400ml nuéc duge gia nhiét dén 50°C, trong liic d6 binh phan tng
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ciing duoc rira. Sau khi hdn hgp nay duogc khudy & nhiét d6 phong trong 30
phit, tinh thé dugc loc va rira bing 100ml nuéc va 50ml toluen. Tinh thé
thu duge duge 1am khé duéi 4p sudt giam & 45°C. Bing cach d6, 22,5¢g

hop chit mong mudn thu duge (hiéu suét tinh theo phin trim: 71,4%).

Vi dy diéu ché 16: didu ché N-[1-((6-clopyridin-3-yl)metyl)pyridin-
2(1H)-yliden]-2,2,2-trifloaxetamit

3,00g (18,6mmol) 2-clo-5-clometylpyridin dwgc hoa tan trong
20ml dimetylformamit va 1,75g (18,6mmol) 2-aminopyridin dwgc thém
vao d6, tiép d6 khudy tron & 80°C trong 8 gid va & nhiét d§ phong trong 5
gid. Sau khi hoan thanh phan tng, dimetylformamit dugc chung cit loai
b6 duéi ap sudt giam va axetonitril dugc thém vao. K&t qua 13, chét rén két
tia. Chét rén nay dwoc thu hdi bing cach loc, rira k§ bing axetonitril va
sau d6 lam kh6é. Bing cach d6, thu duoc 2,07g
1-[(6-clopyridin-3-yl)metyl] pyridin-2(1H)-imin hydroclorua (hiéu suét
tinh theo phan tram: 44%).

1H-NMR (DMSO-d6, 8,ppm): 5,65 (2H, s), 6,96 (1H, t), 7,23 (1H, m),
7,57 (1H, d), 7,80 (1H, m), 7,91 (1H, m), 8,28 (1H, m), 8,49 (1H, d)

50mg (0,20mmol) 1-[(6-clopyridin-3-yl)metyl] pyridin-2(1H)-imin
hydroclorua thu dwgc bing phwong phép néu trén dugc tao huyén phu
trong S5ml diclometan khan. Sau d6, 122mg (1,00mmol)
dimetylaminopyridin va 50mg (0,24mmol) anhydrit trifloaxetic dwgc thém
vao huyén phu theo thi ty nay trong diéu kién lam lanh bing nuéc d4, tiép
d6 khudy tron & nhiét do phong trong 1 gid. Sau khi hoan thanh phan ing,
chit 16ng phan Gng dugc lam lodng bing diclometan, ria bang dung dich
axit clohydric 1% va sau d6 lam kho bing magie sulfat khan. Diclometan
dugc chung cit loai bo dudi ap suédt giam. Bing cach d6, thu duge hop

chit mong mudn. Thu dwgc: 42mg (higu suét tinh theo phén trim: 67%).

-56-



32786

Vi du didu ché 17: didu ché N-[1-((6-clopyridin-3-yl)metyl)pyridin-
2(1H)-yliden]-2,2,2-trifloaxetamit

4,6g (0,02mol) 1-((6-clopyridin-3-yl)metyl)pyridin-2(1H)-imin
duoc didu ché theo phwong phap néu trong Vi du didu ché 16 va sau d6
dugce trung hoa dugce hoa tan trong 15ml N,N-dimetylformamit va 5,7g
(0,04mol) etyl trifloaxetat dugc thém vao d6. Sau khi khudy tron & 56°C
qua dém, 60ml nudc duge cho vao hdn hgp nay. Tinh thé két tua dugc thu
hdi bing cach loc. Tinh thé thu dugc duge lam kho dudi ap suit giam &
45°C. Bang cach do, thu dwgce 5,85g hop chit mong mubn (hiéu suét tinh
theo phan tram: 92,8%).

Vi du didu ché 18: didu ché N-[1-((6-clopyridin-3-yl)metyl)pyridin-
2(1H)-yliden]-2,2,2-trifloaxetamit

2,2¢g (0,0lmol) 1-((6-clopyridin-3-yl)metyl)pyridin-2(1H)-imin
dugc didu ché theo phwong phap néu trong Vi du didu ché 16 va sau d6
dugc trung hoa dugc hoa tan trong 6ml N,N-dimetylformamit. Sau do,
828mg (0,006mol) kali cacbonat va 2,52g (0,012mol) anhydrit trifloaxetic
dugc cho vao dung dich trong diéu kién lam lanh bang nudc d4. Sau khi
khudy tron & nhiét do phong trong 1 gid, 30ml nude duge cho vao hdn hop
nay. Tinh thé két tia dugc thu hdi bing cach lgc. Tinh thé thu dwgc dugc
rira bang 20ml nude va lam khé dudi ap suat giam & 45°C. Bing cach do,
thu duogc 2,38g hop chét mong mudn (hiéu suét tinh theo phén tram:

75,6%).
Vi du didu ché 19: didu ché N-[1-((6-clopyridin-3-yl)metyl)pyridin-
2(1H)-yliden]-2,2,2-trifloaxetamit

3ml N,N-dimetylformamit dugc thém vao 4,56g (0,04mol) axit
trifloaxetic. Sau d6, 3,12g (0,02mol) phospho oxyclorua dugc cho vao hdn

hop nay, gia nhiét dén 60°C. Trifloaxetyl clorua dugc tao ra tir d6 dwgc
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suc vao dung dich thu dwgc bing cach hoa tan, trong 25ml
N-metyl-2-pyrolidinon, 4,38g (0,02mol) 1-((6-clopyridin-3-yl)metyl)
pyridin-2(1H)-imin, thu dugc bing cich téng hop theo phwong phap néu
trong Vi du didu ché 16 va sau d6 dugc trung hoa va phan tng dwgce dé xay
ra & -10°C trong 45 phut. Tinh thé két tia bing cach bd sung 125ml nuéc
duoc thu hdi biang cach loc. Tinh thé thu dugc dugc 1am kho dudi ap suét
giam & 45°C. Bing cach d6, thu duoc 2,58g hop chit mong mudn (hiéu

suét tinh theo phan trim: 40,9%).

Vi du didu ché 20: didu ché N-[1-((6-clopyridin-3-yl)metyl)pyridin-
2(1H)-yliden]-2,2,2-trifloaxetamit

4,38g (0,02mol) 1-((6-clopyridin-3-yl)metyl)pyridin-2(1H)-imin,
thu duoc bing cach téng hop theo phwong phap néu trong Vi du didu ché
16 va sau d6 trung hoa, dugc hoa tan trong 3ml N,N-dimetylformamit.
2,7g (0,024mol) axit trifloaxetic va 2,8g (0,02mol) phospho pentoxit dugc
thém vao dung dich nay. Hdn hop nay duoc khudy & 120°C trong 3 gid va
sau d6 cho tré lai nhiét d6 phong. Tinh thé két tua bing cach bd sung 50ml
nude duge thu hdi bang cach loc. Tinh thé thu duoc dwoc 1am kho duéi 4p
sudt giam & 45°C. Bing cach d6, thu dwgc 2,12g hop chit mong mudn

(hiéu suét tinh theo phan trim: 33,7%).

Vi du diéu ché 21: diéu ché N-[1-((6-clopyridin-3-yl)metyl)pyridin-
2(1H)-yliden]-2,2,2-trifloaxetamit

9,4g (0,Ilmol) 2-aminopyridin dugc hoa tan trong S50ml
dimetylformamit. 28,8g (0,2mol) etyl trifloaxetat, 16,2g (0,1mol)
2-clo-5-clometylpyridin va 13,8g (0,Imol) kali cacbonat dugc thém vao
dung dich nay, tiép d6 khudy tron & nhiét d6 nim trong khoang tir 55 dén
60°C trong 20 gid. Chét 16ng phan wng dugc bd sung 1,38g (0,1mol) bot
kali cacbonat, 3,24(0,02mol) 2-clo-5-clometylpyridin va 5,68g (0,04mol)

etyl trifloaxetat cling dugc thém vao, tiép d6 khudy tron ¢ nhiét d6 nam
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trong khoang tir 55 dén 60°C trong 6 gid. Chit 16ng phan tmg duoc bd
sung 40ml metanol dugc cho vao va sau d6 chét 16ng phan tng dugc cho
vao 300ml nudc nong & 50°C. Sau khi dwge lam ngudi t6i nhiét do phong,
hdn hop nay dugc khudy trong 1 gid. Tinh thé dugc loc va rira bang 100ml
nude va 75ml toluen. Tinh thé thu dwgc duge lam khé duéi ap sudt giam &
45°C. Bing cach d6, thu dwgc 24,0g hop chit mong mudn (hiéu suét tinh
theo phén trim: 76%).

Vi du diéu ché 22: diéu ché N-[1-((6-clopyridin-3-yl)metyl)pyridin-
2(1H)-yliden]-2,2,2-trifloaxetamit

9,4g (0,1mol) 2-aminopyridin dugc hoa tan trong 30ml
dimetylformamit va 20ml toluen. Dung dich ndy dwgc bd sung 28,8g
(0,2mol) etyl trifloaxetat, 16,2g (0,1mol) 2-clo-5-clometylpyridin va
16,6g (0,12mol) kali cacbonat, tiép d6 khudy tron & nhiét do nim trong
khoang tir 60 dén 65°C trong 18 gid. Chét 1ong phan tng dugc bd sung
15ml metanol va sau dé chét long phan tmg dwgc cho vao 120ml nuéc
néng & 50°C. Sau khi dwgc 1am ngudi t6i nhiét @6 phong, hdn hop nay
dugc khudy trong 1 gid. Tinh thé duoc loc va rira bing 50ml nuéc va
100m! toluen. Tinh thé thu duoc duwgc 1am khé dudi 4p sudt giam & 45°C.
B%lng cach do, thu dugc 23,9g hop chét mong mubn (hiéu suét tinh theo

phén tram: 75,9%).

Vi du diéu ché 23: diéu ché N-[1-((6-clopyridin-3-yl)metyl)pyridin-
2(1H)-yliden]-2,2,2-trifloaxetamit

4,7g (0,05mol) 2-aminopyridin dwgc hoa tan trong dung moi hdn
hop bao gdbm 25ml N,N-dimetylformamit va 10ml toluen. Dung dich nay
dugc bb sung 35,5g (0,25mol) etyl trifloaxetat, 9,72g (0,06mol)
2-clo-5-clometylpyridin va 8,28g (0,06mol) bot kali cacbonat dugc thém
vao, tiép @6 khudy tron & 65°C trong 18 gid. Chét 16ng phan wng dugc bd

sung 10ml metanol va sau d6 chit léng phan tng dugc cho vao 150ml
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nude néng & 50°C. Sau khi dugc 1am ngudi téi nhiét do phong, hdn hop
ndy dwgc khudy trong 1 gid. Tinh thé dwgc loc va rira bing 50ml nude va
50ml toluen. Tinh thé thu dwgc dugc 1am khé dudi ap sudt giam & 45°C.
Bing cach d6, thu dwgc 13,78g hop chit mong mudn (higu suét tinh theo

phén tram: 87,5%).

Vi du diéu ché 24: didu ché N-[1-((6-clopyridin-3-yl)metyl)pyridin-
2(1H)-yliden]-2,2,2-trifloaxetamit

9,4¢g (0,1mol) 2-aminopyridin dwgc hoa tan trong 30ml
dimetylformamit va 20ml toluen. Dung dich nay dugc bd sung 14,2g
(0,1mol) etyl trifloaxetat, tiép d6 khudy tron & nhiét 9 nim trong khoang
tr 60 dén 65°C trong 7 gid. Sau d6, 16,2g (0,Imol) 2-clo-5-
clometylpyridin va 16,6g (0,12mol) kali cacbonat dugc thém vao, tiép d6
khudy tron & nhiét d6 ndm trong khoang tir 60 dén 65°C trong 18 gid. Chit
16ng phan wng dugc bd sung 15ml metanol. Sau d6 chit 1ong phan ung
dugc cho vao 150ml nuéc néng & 50°C va hdn hop nay dugc 1am lanh dén
nhiét d6 phong. Tinh thé dugc loc va rira bing 50ml nude va 75ml toluen.
Tinh thé thu dwgc dwgc 1am khé dwéi ap suét giam & 60°C. Biang cach do,
thu dugc 20,6g hop chit mong mudn (hiéu suét tinh theo phin trim:

65,4%).

Vi dy didu ché 25: didu ché N-[1-((6-clopyridin-3-yl)metyl)pyridin-
2(1H)-yliden]-2,2,2-trifloaxetamit

9,4g (0,1mol) 2-aminopyridin dugc hoa tan trong 30ml
dimetylformamit va 20ml toluen. Dung dich nay dugc bd sung 7,lg
(0,05mol) etyl trifloaxetat, tiép d6 khudy trén & nhiét do nim trong
khoang tir 60 dén 65°C trong 7,5 gid. Sau khi ¢ dudi 4p sudt giam (90kPa,
40°C), bd dugc lam lanh trén nudc da va 20ml toluen va 10,5g (0,05mol)
anhydrit trifloaxetic dugc thém vao ba, tiép do khudy tréon & nhiét do

phong trong 1 gio. Sau dé, 16,2g (0,1mol) 2-clo-5-clometylpyridin, 20ml
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dimetylformamit va 16,6g (0,12mol) kali cacbonat dugc thém vao, tiép d6
khudy tron trong didu kién ap suit giam 110kPa & nhiét do nim trong
khoang tir 60 dén 65°C trong 4 gid. Sau khi ¢6 duéi 4p suit giam (90kPa,
50°C), 25ml metanol dugc cho vao chit 1ong phan tng va hdn hop nay
dugc cho vao 250ml nudc néng & 50°C. Hon hgp ndy dwge lam lanh dén
nhiét d6 phong két hgp khudy tron. Tinh thé dugc loc va rira bing 90ml
nude va 90ml toluen. Tinh thé thu dugc dwge 1am khé duéi ap suit giam &
60°C. Bing cach d6, thu dugc 19,8g hop chit mong mudn (hiéu suét tinh
theo phén tram: 62,9%).

Vi du diéu ché 26: didu ché N-[1-((6-clopyridin-3-yl)metyl)pyridin-
2(1H)-yliden]-2,2,2-trifloaxetamit

9,4g (0,lmol) 2-aminopyridin dugc hoa tan trong 30ml
dimetylformamit va 20ml toluen. Dung dich nay dugc bd sung 21,3g
(0,15mol) etyl trifloaxetat, tiép d6 khudy tron & nhiét do ndm trong
khoang tir 60 dén 65°C trong 7,5 gid. Sau khi c6 dudi 4p suit giam (90kPa,
40°C), ba duge lam lanh trén nudc da va 20ml toluen va 10,5g (0,05mol)
anhydrit trifloaxetic dugc thém vao b4, tiép d6 khuiy tron & nhiét do
phong trong 1 gi¢. Sau do6, 16,2g (0,1mol) 2-clo-5-clometylpyridin, 20ml
dimetylformamit va 16,6g (0,12mol) kali cacbonat dugc thém vao, tiép d6
khudy tron trong didu kién 4p suét giam 110kPa & nhiét do nim trong
khoang tir 60 dén 65°C trong 4 gid. Sau khi ¢6 dudi 4p sudt giam (90kPa,
50°C), 25ml metanol dugc cho vao chit 1éng phan @ng va hdn hop nay
duge cho vao 250ml nude néng & 50°C. Sau d6, hdn hgp nay dwgc lam
lanh dén nhiét d6 phong, két hop khudy tron. Tinh thé duogc loc va rira
bang 90ml nwéc va 90ml toluen. Tinh thé thu dugc dwgc 1am khd duéi 4p
sudt giam & 60°C. Bing cach d6, thu dwgc 22,68g hop chit mong mudn

(hiéu suét tinh theo phan trim: 72,0%).

Vi du didu ché 27: didu ché N-[1-((6-clopyridin-3-yl)metyl)pyridin-

-61-



32786

2(1H)-yliden]-2,2,2-trifloaxetamit

2,35g (0,025mol) 2-aminopyridin dugc tao huyén phi trong xylen.
2,85g (0,025mmol) axit trifloaxetic va 135mg sit (III) clorua hexahydrat
dugce thém vao hdn hop nay, va lip biy Dean-Stark vao. Hén hgp nay dugc
khudy & 150°C trong 16 gid, loai nuéc tao ra bing biy Dean-Stark. Sau
khi dung dich nay dugc lam lanh dén nhiét d6 60°C, 4,05g (0,025mol)
2-clo-5-clometylpyridin, 16ml dimetylformamit va 2,42g (0,0175mol) kali
cacbonat dugc thém vao, tiép d6 khudy tron trong didu kién &p suét giam
60-110kPa & nhiét d6 ndm trong khoang tir 60 dén 65°C trong 3 gid. Sau
d6, 10m1 metanol dugc cho vao hdn hop phan wng va hdn hop nay dugc
cho vao 80ml nudc néng & 50°C. Hon hop nay dugce lam lanh dén nhiét do
phong két hop khudy tron. Tinh thé dugc loc va rira bing 20ml nudc va
20ml toluen. Tinh thé thu dwgc duoc lam khé duéi ap sudt giam & 60°C.
Bing cach d6, thu duoc 6,32g hop chit mong mudn (hiéu suét tinh theo

phén tram: 80,3%).

Vi dy diéu ché 28: diéu ché N-[1-((6-clo-5-flopyridin-3-yl)metyl)pyridin-
2(1H)-yliden]-2,2,2-trifloaxetamit (hgp chit 2)

4,00g (27,6mmol) 2-clo-3-flo-5-metylpyridin dwgc hoa tan trong
80ml cacbon tetraclorua. Dung dich nay duwogc bd sung 7,37g (41,4mmol)
N-bromosucxinimit va 20mg benzoyl peroxit dugc thém vao va hdn hop
ndy duoc gia nhiét trong didu kién hdi luvu qua dém. Sau khi hoan thanh
phan tng, chat 16ng phan tmg dugce cho trd lai nhiét do phong va c6 dudi
ap sult giam. Sau d6, ba dwoc tinh ché bing phwong phap sdc ky cot
silicagel (hexan:etyl axetat=19:1). Bing cach d6, thu duogc 3,06g
5-(bromometyl)-2-clo-3-flopyridin (hiéu sut tinh theo phan trim: 51%).

1H-NMR (CDCls, 8,ppm): 4,45 (2H, s), 7,54 (1H, dd), 8,23 (1H, s)

50mg (0,22mmol) 5-(bromometyl)-2-clo-3-flopyridin thu duoc
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bing phwong phap néu trén dugc hoa tan trong Sml axetonitril khan. Dung
dich nay duwoc bd sung 42mg (0,22mmol) 2,2,2-triflo-N-(pyridin-2
(1H)-yliden)axetamit thu dugc bing phuwong phdp néu trén va 36mg
(0,26mmol) kali cacbonat dugc thém vao theo thi tu nay, tiép d6 gia nhiét
trong didu kién hdi lwu trong 7 gid. Sau khi hoan thanh phan Gng, chit
16ng phan tng dugc cho trd lai nhiét d6 phong. Chit khong tan dugc loc
va phﬁn loc dugc c6 dudi ap suét giam. Dietyl ete dugc thém vao ba. Két
qua 13, chét rin két tta. Chit rén dvoc thu hdi bing cach loc, rira bing
dietyl ete va lam kho trong may hit 4m dudi 4p suit giam. Bing cach do,
thu dwgc hop chit mong muén (29mg, hiéu suét tinh theo phan trim:

40%).

1H-NMR (CDCls, 8,ppm): 5,54 (2H, s), 6,89 (1H, td), 7,76 (1H, dd), 7,80
(1H, td), 7,85 (1H, d), 8,29 (1H, d), 8,57 (1H, d). MS: m/z = 334 (M+H).

Vi du diéu ché 29: diéu ché N-[1-((6-bromopyridin-3-yl)metyl)pyridin-
2(1H)-yliden]-2,2,2-trifloaxetamit (hop chét 3)

500mg (2,92mmol) 2-bromo-5-metylpyridin dugc hoa tan trong
15ml cacbon tetraclorua. Dung dich nay dugc bd sung 623mg (3,50mmol)
N-bromosucxinimit va 10mg benzoyl peroxit dwgc thém vao, tiép d6 gia
nhiét trong diéu kién héi lvu trong 19 gid. Sau khi hoan thanh phan tng,
chit 16ng phan @ng duogc cho trd lai nhiét d6 phong va cb dudi ap suét
giam. B3 duoc tinh ché bang phuong phép sic ky cot silicagel (hexan:etyl
axetat=19:1). Bing cach d6, thu dwoc 143mg 2-bromo-5-bromometyl

pyridin (hiéu suét tinh theo phan trim: 20%).

1H-NMR (CDCls, 8,ppm): 4,42 (2H, s), 7,47 (1H, d), 7,59 (1H, dd), 8,38
(1H, d).

70mg (0,28mmol) 2-bromo-5-bromometylpyridin thu dwgc bing

phuong phép néu trén dugc hoa tan trong 10ml axetonitril khan. Dung
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dich nay duwoc bd sung S54mg (0,28mmol) 2,2,2-triflo-N-(pyridin-2
(1H)-yliden)axetamit ma dwgc didu ché bing phwong phip néu trén va
46mg (0,34mmol) kali cacbonat dugc thém vao theo thir ty nay, tiép d6 gia
nhiét trong diéu kién hdi lwu trong 6 gid. Sau khi hoan thanh phan tng,
chét 16ng phan tng dugc cho trd lai nhiét do phong. Sau d6, chat khong
tan dugc loc va phén loc dugc cb dudi ap suét gidm. Dietyl ete dugc thém
vao ba. Két qua 13, chit rin két taa. Chit rin nay dugc thu hdi bang cach
loc, rira bang dietyl ete va sau d6 lam khé trong may hit 4m dudi ap suét
giam. Bing cach d6, thu dugc hop chit mong mubn (81mg, hiéu suit tinh

theo phan trim: 82%).

1H-NMR (CDCls, 5,ppm): 5,52 (2H, s), 6,88 (1H, t), 7,48 (1H, d), 7,78
(2H, m), 7,84 (1H, d), 8,44 (1H, d), 8,53 (1H, d). MS: m/z = 360 (M+H).

Vi du diéu ché 30: diéu ché 2-clo-N-[1-((6-clopyridin-3-yl)metyl)pyridin-
2(1H)-yliden]-2,2-difloaxetamit (hgp chat 4)

200mg (2,13mmol) 2-aminopyridin dwgc hoa tan trong S5ml
diclometan. Dung dich nay dwoc bd sung 491mg (2,55mmol) EDC-HCI,
311lmg (2,55mmol) dimetylaminopyridin va 187pl (2,23mmol, 290mg)
cloaxit difloaxetic dugc théﬁl vao theo thi tu nay, tiép d6 khudy tron qua
dém. Sau khi hoan thanh phan @ng, chit 1ong phan tng dugc lam lodng
bang diclometan, rira bing nudc va biang dung dich axit clohydric 1% va
sau d6 1am khé bing magie sulfat khan. Bing cach d6, thu dugc 105mg
2-clo-2,2-diflo-N-(pyridin-2(1H)-yliden)axetamit (hiéu suét tinh theo
phan tram: 24%). '

1H-NMR (CDCls, §,ppm): 7,19 (1H, dd), 7,82 (1H, m), 8,18 (1H, d), 8,36
(1H, d), 9,35 (1H, br s).

53mg (0,33mmol) 2-clo-5-clometylpyridin hoa tan trong 6ml

axetonitril khan dugc thém vao 68mg (0,33mmol) 2-clo-2,
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2-diflo-N-(pyridin-2(1H)-yliden)axetamit ma dugc diéu ché bing phuong
phap néu trén. Sau d6, 50mg (0,36mmol) kali cacbonat dugc cho vao hdn
hop nay, tiép d6 gia nhiét trong diéu kién hdi lwu trong 1 gid. Sau khi hoan
thanh phan @ng, chit 1éng phan ‘g dwgc cho trd lai nhiét do phong va sau
d6 co dudi ap suit giam. Dietyl ete dwge cho vao ba. Két qua 13, chit rin
két tua. Chét rén dwgc thu hdi bing cach loc va lam kho. Bing céch do,
thu dwgc hop chit mong muén (49mg, hiéu suét tinh theo phan trim:

45%).

1H-NMR (CDCls, 8,ppm): 5,56 (2H, s), 6,92 (1H, t), 7,33 (1H, d), 7,82
(1H, m), 7,91 (1H, dd), 8,02 (1H, d), 8,45 (1H, d), 8,48 (1H, d). 13C-NMR
(CDCls, 8,ppm): 53,8, 115,2, 120,1 (t), 122,1, 124,8, 139,0, 140,0, 142,3,
150,0, 151,9, 159,1, 159,1, 165,8 (t). MS: m/z = 332 (M+H).

Vi du didu ché 31: diéu ché 2,2,2-triclo-N-[1-((6-clopyridin-3-yl)metyl)
pyridin-2(1H)-yliden]axetamit (hop chit 5)

70mg (0,27mmol) 1-[(6-clopyridin-3-yl)metyl] pyridin-2(1H)-imin
hydroclorua, thu dwgc bang phwong phép néu trong Vi du didu ché 16,
duoc tao huyén phi trong 4ml diclometan khan. Huyén phti nay duogc b
sung 94pul (0,68mmol, 68mg) trietylamin va 33 pg (0,27mmol, 49mg)
tricloaxetyl clorua theo thw tw nay, tiép d6 khudy tron & nhiét 46 phong
trong 1 gid. Sau khi hoan thanh phan @ng, phan ng dugc toi bang cich bd
sung nudc va thuc hién budc tach pha bing cach sir dung diclometan va
nu6e. Lop hitu co duge rira mot 14n bing nude va hai 1an bing dung dich
axit clohydric 1%, sau d¢6 lam kho biang magie sulfat khan va c6 dudi 4p
sudt giam. Dietyl ete dugc cho vao ba. Két qua 13, chit rin két taa. Chit
rén nay duoc thu hdi bing cach loc va lam khd. Bing cach d6, thu duge

hop chit mong mudn (61mg, hiéu suét tinh theo phan trim: 62%).

1H-NMR (CDCls, 8,ppm): 5,59 (2H, s), 6,86 (1H, t), 7,32 (1H, d), 7,78
(1H, td), 7,91 (2H, m), 8,43 (1H, d), 8,50 (1H, d). MS: m/z = 364 (M+H).
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Vi duy didu ché 32: didu ché N-[1-((2-clopyrimidin-5-yl)metyl)
pyridin-2(1H)-yliden]-2,2,2-trifloaxetamit (hgp chét 6)

1,04g (8,13mmol) 2-clo-5-metylpyrimidin dwgc hoa tan trong 30ml
cacbon tetraclorua. Dung dich nay duwoc bd sung 1,73g (9,75mmol)
N-bromosucxinimit va 20mg benzoyl peroxit dugc thém vao, tiép d6 gia
nhiét trong didu kién hdi lvu trong 6 gid. Sau khi hoan thanh phan ung,
chit 1ong phan tng duoc cho trd lai nhiét d6 phong va c6 dudi ap suét
gidm. Sau do6, bd dugc tinh ché bang phuong phéap sic ky cot silicagel
(hexan:etyl axetat=3:1). Bing cach d6, thu dugc 641mg

5-bromometyl-2-clopyrimidin (hiéu sut tinh theo phan trim: 38%).
1H-NMR (CDCls, §,ppm): 4,42 (2H, s), 8,66 (2H, s).

104mg (0,50mmol) 5-bromometyl-2-clopyrimidin thu dugc bing
phuong phap néu trén dugc hoa tan trong 6ml axetonitril khan. Dung dich
ndy duogc bd sung 96mg (0,50mmol) 2,2,2-triflo-N-(pyridin-2(1H)-yliden)
axetamit thu dwgc bing phwong phap néu trén va 76mg (0,55mmol) kali
cacbonat dugc thém vao, tiép d6 gia nhiét trong didu kién hdi luu trong 1
gid. Sau khi hoan thanh phan @ng, chat léng phan tng dugc cho trd lai
nhiét do phong. Chéit khong tan dwge loai bdo bang cach loc va phan loc
duge ¢d dudi 4p suit giam. Dietyl ete dwge cho vao ba. Két qua 1a, chit
rin két tta. Chit rin nay dwgc thu hdi bing cach loc, rira bing dietyl ete
va sau d6 1am khé trong may hat 4m duéi 4p suit giam. Bing cich d6, thu

duoc hop chit mong mudn (92mg, hiéu suit tinh theo phan tram: 58%).

1H-NMR (CDCls, 3,ppm): 5,54 (2H, s), 6,98 (1H, m), 7,87 (1H, m), 8,18
(1H, m), 8,48 (1H, m), 8,83 (2H, m). 13C-NMR (CDCls, &,ppm): 60,0,
115,6, 117,1 (q), 122,1, 127,5, 139,2, 142,9, 158,8, 160,3 (2C), 161.4,
163,8 (q@). MS: m/z = 317 (M+H).

Vi du didu ché 33: diéu ché N-[1-((6-clopyridin-3-yl)metyl)
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pyridin-2(1H)-yliden]-2,2,3,3,3-pentaflopropanamit (h¢p chit 7)

300mg (3,19mmol) 2-aminopyridin dugc hoa tan trong 15ml
diclometan khan. Dung dich niay dwgc bd sung 919mg (4,78mmol)
EDC-HCI, 583mg (4,78mmol) DMAP va 397ul (628mg, 3,83mmol) axit
pentaflopropionic dugc thém vao theo tht tu nay, tiép d6 khudy tron &
nhiét 6 phong qua dém. Sau khi hoan thanh phan ung, chét 1éng phan tng
duge lam lodng bang diclometan, rira mot 14n bing nwéc va hai 1in bang
dung dich axit clohydric 1%, sau d6 lam kho bing magie sulfat khan va cd
du6i 4p sudt giam. Bing cach d6, thu dwgc 85mg 2,2,3,3,3-pentaflo-N-
(pyridin-2(1H)-yliden)propanamit (hi¢u suét tinh theo phan trim: 11%).

77mg  (0,32mmol) 2,2,3,3,3-pentaflo-N-(pyridin-2(1H)-yliden)
propanamit thu dugc bing phuong phép néu trén dugc bd sung 52mg
(0,32mmol) 2-clo-5-clometylpyridin hoa tan trong 8ml axetonitril khan va
49mg (0,35mmol) kali cacbonat, tiép d6 gia nhiét trong diéu kién héi luu
trong 11 gio. Sau khi hoan thanh phan ung, chét 16ng phan @ng dugc cho
trd lai nhiét @6 phong va chit khong tan dugc loc. Phan loc dugc cd dudi
ap suét giam. B dugc tinh ché bing phwong phap sdc ky cot silicagel
(hexan:etyl axetat=1:3). Bing cach d6, thu dugc hop chit mong mubn.
Thu dwgce: 12mg (hiéu suét tinh theo phan trim: 10%).
1H-NMR (CDCl3, 8,ppm): 5,56 (2H, s), 6,90 (1H, td), 7,32 (1H, d), 7,79
(2H, m), 7,84 (1H, d), 8,43 (1H, d), 8,56 (1H, d). MS: m/z = 366 (M+H).
Vi du didu ché 34: didu ché N-[1-((6-clopyridin-3-yl)metyl)pyridin
-2(1H)-yliden]-2,2-difloaxetamit (hgp chét 8)

400mg (4,26mmol) 2-aminopyridin dugc hoa tan trong 10ml
diclometan khan. Dung dich nay duoc bd sung 322ul (490mg, 5,11mmol)

axit difloaxetic, 982mg (5,10mmol) EDC-HCI va 622mg (5,11mmol)
DMAP dugc thém vao, tiép d6 khudy tron & nhiét do phong trong 61 gio.
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Sau khi hoan thanh phan ng, chat 1ong phan tng dugc lam lodng bang
diclometan va rira mot 14n bang nuéc va hai 1an bang dung dich HCl 1%
trong nudc, sau d6 lam khd bing magie sulfat khan va cd dudi ap suét
giam. Bing cach d6, thu duge 102mg 2,2-diflo-N-(pyridin-2(1H)-yliden)

axetamit (hiéu suét tinh theo phan trim: 14%).

1H-NMR (CDCls, 8,ppm): 6,03 (1H, t), 7,15 (1H, m), 7,78 (1H, td), 8,20
(1H, d), 8,34 (1H, dd), 8,72 (1H, br s).

100mg (0,58mmol) 2,2-diflo-N-(pyridin-2(1H)-yliden)axetamit thu
dugc bing phwong phap néu trén duge hoa tan trong 10ml axetonitril khan.
Dung dich nay dugc bd sung 94mg (0,58mmol) 2-clo-5-clometylpyridin
hoa tan trong 5ml axetonitril khan duwgc cho vao va sau d6 84mg
(0,63mmol) kali cacbonat dugc thém vao d6, tiép d6 gia nhiét trong diéu
kién hoi lru trong 140 phut. Sau khi hoan thanh phan g, chit 16ng phan
ung dugc cho trd lai nhiét d§ phong va chét khong tan dugc loai bd bang
cach loc va phan loc dwgce ¢6 dudi ap suét giam. Ete duge cho vao ba. Két
qua 13, chit rén két tua. Chit rin nay dugc thu hdi bing cach loc va lam
kho k§. Bing cach d6, thu dwgc hop chit mong mudn (63mg; hiéu sudt

tinh theo phan tram: 37%).
1H-NMR (CDCls, 8,ppm): 5,52 (2H, s), 5,90 (1H, t), 6,79 (1H, td), 7,33
(1H, d), 7,71 (1H, m), 7,77 (1H, dd), 7,85 (1H, dd), 8,45 (1H, d), 8,50 (1H,
d). 13C-NMR (DMSO-d6, 8,ppm): 53,0, 111,0 (t), 115,2, 120,7, 124,7,
131,7, 140,6, 141,6, 143,2, 150,4, 150,9, 158,3, 169,4 (t). MS: m/z = 298
(M+H).
Vi du th nghiém 1
Thir nghiém diét sau to (Plutella xylostella)

Mot dia 14 ¢6 dudng kinh 5,0cm dugc cét ra tir cai bip dugc trong

trong binh. Sau d6, chit long di dugc didu ché, 1a 50% axeton-nudc (trong
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d6 Tween20 0,05% dwge thém vao) va chtra 500ppm hop chit c6 cong
thirc (I), dwoc phun 1én dia 14. Sau khi dia 14 dugce lam khd trong khong
khi, 4u tring tudi 2 dugc tha l1én dia 14. Sau d6, dia 14 dugc dé yén trong
budng 6n nhiét & 25°C (chu ky 16 gid sang va 8 gio téi). Ba ngay sau khi
tha, sw chét ciia c6n tring dugc quan sat va ty 18 chét dugc tinh theo cong

thtre sau. Thir nghiém dwgc thyc hién hai 1an.

Ty 18 chét (%) = [S6 con trung chét/(S6 con trung sdng sét + S4 con trung

chét)] x 100
Vi du thr nghiém 2
Thir nghiém diét rdy mém (Aphis gossypii)

bia 14 c6 duong kinh 2,0cm dugc cit ra tir cy dwa chudt (Cucumis
sativus L.) dugc trdng trong binh. Sau d6, chit 1ong da duge diéu ché, 1a
50% axeton-nudc (0,05% Tween20 duge thém vao) va chra 500ppm hop
chit c6 cong thirc (I), dwgc phun 1én dia 14. Sau khi dia 14 dugc 1am kho
trong khong khi, du tring tudi 1 dugc tha 1én dia 14. Sau d6, dia 14 dugc aé
yén trong budng dn nhiét & 25°C (chu ky sang 16 gid va chu ky tdi 8 giv).
Ba ngay sau khi tha, sy chét cia con trung dugc quan sat va ty 1& chét

duogc tinh theo c6ng thirc sau. Thir nghiém dwgce thyc hién hai 14n.

Ty 18 chét (%) = [S6 con trung chét/(SS con tring sbng sét + S6 con tring
chét)] x 100

Vi du tht nghiém 3

Thir nghiém diét rdy nau nho (Laodelphax atriatellus)

RE ctia mdi cdy lta mi nho 48 gid sau khi gieo hat duge xur ly bing
200pu1 chét long da dwgc didu ché, 1a 10% axeton-nuédc va chtra 100ppm
hop chét c6 cong thirc (I). Chét phan ing dwgc hip thu qua ré trong 72 gio
va sau d6 10 4u tring tudi 2 ciia Laodelphax atriatellus dugc tha 1én mdi

cdy lia mi nho. Sau d6, cdy lia mi nhdé dugc de yén trong budng On nhiét
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& 25°C (chu ky sang 16 gid va chu ky t6i 8 gio). Bén ngay sau khi tha, su
chét cua con tring dwge quan sat va ty 18 chét duge tinh theo cong thirc

sau. Thir nghiém dugce thyc hién hai lan.

Ty 18 chét (%) = [S6 cbn tring chét/(SS con tring séng s6t + S con tring
chét)] x 100

Bang 2 thé hién két qua cia cic Vi du thir nghiém tir 1 dén 3, nghia 1a,
hoat tinh sinh hoc dac hiéu (ty 18 chét (%)) cta thudc trir dich hai c6 cong

thue (I).
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Téac dung diét c6n tring khang thudc trir sau
Vi dy tham chiéu: Thtr nghiém diét rdy nau (Nilaparvata lugens)

Ma trdng trong binh dugc xir 1y bang dit 4m vé6i chét long duge
didu ché 1a 10% axeton-nudc va chira ndng d6 dinh truéc cia hop chét
theo sang ché. Ba ngay sau khi xir ly, 10 ching nhay hodc khang cua 4u
trung tudi 2 cua Nilaparvata lugens dugc tha 1én mdi cdy ma. Sau do, cay
ma dugc dé yén trong budng 6n nhiét & 25°C (chu ky sang 16 gid va chu
ky t6i 8 gi®). Ba ngay sau khi tha, sy chét ctia c6n tring dugc quan sat va
ty 1€ chét dugc tinh theo cong thic sau. Thur nghiém duge thuc hién hai

1
A

lan.

Ty 18 chét (%) = [S con tring chét/(S6 con trang sbéng sét + S6 con tring

chét)] x 100

Lwu ¥ ring dich hai dugc thit nghiém 1a nhu sau: cdn triung sinh san
nhiéu thé hé trong phong trong mot khoang thoi gian dai (ching nhay), (I)
con trung duoc thu hdi & quan Kumamoto vao nim 2007 va sinh san nhiéu
thé hé trong phong (ching thu hdi trén canh ddng: ching khang), hogc (II)
c6n trung dugce thu héi & quan Fukuoka vao nidm 2005 va sinh san nhiéu

thé hé trong phong (chung thu hdi trén cénh ddng).

Két qua 13, khi xir ly bang hop chit 1 & ham luong 0,05mg/ciy ma
thi ty 16 chét bing 100% dbi v6i tit ca cac ching va khi xtt 1y bang hop
chit 1 & ham lugng 0,005mg/cay ma thi ty 1& chét cao hon hodc bing 90%
dbi v6i tht ca cac ching. Ngoai ra, khi xir 1y bang hop chét 2 & ham lugng
0,01mg/cay ma thi ty 18 chét bang 72% dbi véi chiing nhay va 70% dbi véi
chung (II). Khi xtr ly biang hop chét 19 & ham lugng 0,01mg/cay ma thi ty
1& chét bing 100% dbi v6i ching nhay va 93% d6i véi ching (II). Mat
khac, khi xir 1y bing imidacloprid & ham lwgng 0,05mg/cay ma thi ty 18
chét bing 100% déi voi ching nhay, 40% d6i véi ching (I) va 60% dbi véi
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chung (IT).

Céac két qua nay cho thiy ring hop chit 1 c6 hoat tinh trir sdu cao

chdng lai rdu nau khang imidacloprid.
Vi du tham chiéu
Thit nghiém diét riy nau nhé (Laodelphax striatellus)

Ma trdng trong binh dwgc xit 1y bang dit 4m véi chit 1éng dugc
didu ché 12 10% axeton-nudc va chira ndng d§ dinh trudc ctia hop chét
theo sang ché. Ba ngay sau khi xir Iy, 10 ching nhay hodc khang cla 4u
tring tudi 2 cia Laodelphax striatellus dugc cho 1én mdi cdy ma. Sau 4o,
cay ma dugc dé yén trong budng 6n nhiét & 25°C (chu ky sang 16 giv va
chu ky t6i 8 gi®). Ba ngay sau khi tha, sy chét ciia con tring dugce quan sét
vaty 1€ chét dugc tinh theo cong thirc sau. Thit nghiém dwgc thyc hién hai

1
A

lan.

Ty 1& chét (%) = [S6 con trung chét/(S6 con trung sbéng sét + S§ con tring

chét)] x 100

Luu y ring dich hai dugc thir nghiém 13 cdn trang sinh san nhiéu
thé hé trong phong trong mot khoang thoi gian dai (chung nhay) va con
tring thu hdi tir quan Kumamoto vao ndm 2006 va sinh san nhiéu thé hé

trong phong (ching thu hdi trén canh ddng: chiung khang).

Két qua 13, khi xr Iy bang hop chit 1 & ham lugng 0,01mg/cdy ma
thi ty 18 chét bing 100% dbi véi tt ca cac ching, khi xir Iy bing hop chit
1 & ham luwong 0,005mg/cdy ma thi ty 1€ chét cao hon hoic bang 0% ddi
v6i tht ca cac chung. Trong lac d6, khi xtr 1y bang hop chét 3 & ham luong
0,01mg/cdy ma thi ty 16 chét bing 100% dbi voi chung nhay va 90% dbi
v6i ching thu hdi trén canh ddng. Mit khéc, khi xi Iy bing imidacloprid &
ham lwong 0,01mg/cdy ma thi ty 18 chét biang 100% ddi véi ching nhay va

50% dbi voi chung thu hdi trén canh ddng. Ngoai ra, khi xt ly bang
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fipronil & ham lugng 0,01mg/cdy ma thi ty 1€ chét bang 100% dbi véi

chiing nhay va 70% dbi véi ching thu hdi trén canh ddng.

Céac két qua nay cho thiy ring cac hop chat 1 va 3 c6 hoat tinh diét

con trung chdng lai rdy ndu nhé khang imidacloprid va fipronil.
Vi dy tham chiéu

Tht nghiém chuyén héa in vitro ciia hop chit 1 va imidacloprid bing cach

str dung chit 16ng chiét enzym tho cia rudi (Musca domestica)

Nhu duge mé ta trong Pest Management Science (2003), 59(3),
347-352 va Journal of Pesticide Science (2004), 29(2), 110-116,
imidacloprid duogc biét 1 bi bat hoat boi chuyén hoa oxy hoa, dugce cho la
mot trong sé cac co ché khang. P& nghién ctru tdc dong 1én con trung c6

sttc khang nhu vy, thi nghiém sau ddy dugc thyc hién.

Rudi (Musca domestica) trudng thanh (0,645g), 10ml dung dich
dém kali phosphat (pH=7,4, chita EDTA 1mM) duwoc cho vao va rudi
truong thanh dwgc nghién véi Physcotron (Nichion Irika Kikai
Seisakusho). Sau d6, chit da nghidn dugc ly tAm trong diéu kién 10000g
va 15 phat. Dich ndi 1én trén thu dwgc dugce ly tdm tiép trong diéu kién
100000g va 60 phat. Bing cach d6, thu dugc chit két tia. Chit két tia
duge hoa tan trong 1ml dung dich dém kali phosphat va dung dich nay
duge st dung dudi dang dung dich enzym tho. Toan bd céc thao tac chiét

enzym duogc thuc hién trén nudc dé hodc & diu kién 4°C.

Céc chit phan tng dugc tron véi nhau & ty 1 sau day trong 6ng
nghiém c6 dung tich 1,5ml va dé phan &ng véi nhau & 25°C trong 40 gio.
Sau khi phan tng, 1ml axeton dwgc cho vao hén hop nay, tiép d6 khudy
tron. Sau d6, chét két tua tao ra dugc loai bé bang cich ly tdm & 12000
vong/phit trong 5 phut. Axeton trong phin ndi 1én trén dugc chung cit

loai bé va phan con lai duge bom 1én hé LC/MS dé phan tich.
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Phéan 16ng chiét enzym thé néu trén: 300pl

Dung dich chira hop chét 1 trong DMSO: 5ul

Dung dich glucoza 6-phosphat: 5pl

Dung dich NADP*: 5ul

Dung dich glucoza 6-phosphat dehydroaza: 5pl

Dung dich ¢ém kali phosphat (pH=7,4, chta EDTA 1mM): 180pl
Piéu kién phan tich

Cot: CAPCELL PAK C18 MG

Thanh phin pha dong:

0 dén 3 phiat: 85% nude, 5% axetonitril, dung dich axit formic 10% trong

nuée (0,1% thé tich)

3 dén 30 phut: 85—525% nudc, 5—65% axetonitril, dung dich axit formic

10% trong nuéc (0,1% thé tich)

30,1 dén 36 phut: 90% axetonitril, dung dich axit formic 10% trong nudc
(0,1% thé tich)

Nhiét do cot: 40°C, Téc do dong: 0,35ml/phut, luong bom 1€n cft: 100pl
Buéc song UV: 325nm d6i vai hop chéit 1, 300nm ddi véi imidacloprid.

Két qua 13, tdng phin trim dién tich cua chét chuyén héa 14 0,08
dbi v6i hop chit 1. Nguoc lai, tdng phan tram dién tich cua chét chuyén
héa 1a 2,55 d6i v6i imidacloprid. Lugng chit chuyén héa ciia hop chat 1
nhé hon lrong chét chuyén héa ciia imidacloprid. Cac két qua nay chi ra
ring hop chét 1 ¢6 thé dugc sir dung hidu qua dé diét trir dich hai khéng

v6i imidacloprid bit hoat bing co ché chuyén hoa.
Tac dung diét dich hai ky sinh trén dong vét

Vi du tham chiéu
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Tht nghiém diét ve (Haemaphysalis longicornis)

30ul dung dich axeton chtra 200ppm hodc 10ppm hgp chit theo
sang ché dwoc cho vao lo thily tinh ¢6 dung tich 4ml. Lo nay dugc cho 1én
may ldc va 1am kho trong khong khi trong luc dugc quay. Bing céach do,
mang khd cua hop chét dugc tao ra trén thanh phia trong ciia lo. Sau khi lo
dugc lam kho trong 24 gid hoic lau hon, 10 4u trung Haemaphysalis
longicornis dwgc tha vao lo va sau d6 lo dugc dong ndp lai. Lo dugc dé
yén trong budng 6n nhiét trong diéu kién 25°C, do 4m 85% va hoan toan
t8i. Mot ngay sau khi tha, quan sat sy chét cia du tring va ty 18 chét duogc

tinh theo c6ng thitc sau. Thir nghiém dugc thyc hién hai lan.

Ty 1& chét (%) = [S con tring chét/(S6 con tring sbng sot + S6 con tring

chét)] x 100

K&t qua 13, hop chét 1 va hop chit 9 khi dugc sit dung véi lugng

200ppm cho thiy tac dung diét ve véi ty 16 chét 16n hon hodc bing 80%.

Hop chit 1 va hop chit 9 khi dugc sir dung véi lwgng 10ppm cho

théy tac dung di€t bo mat véi ty 1€ chét 16n hon hoic béng 80%.

Trong thur nghiém twong ty, khi st dung imidacloprid v6i lugng

10ppm dat duoc ty 1& chét 4%.
Vi du tham chiéu

Tac dung diét ve (Haemaphysalis longicornis) trén bé mit co thé chuot
nhit

Long trén lung cua chudt nhét (ICR, con duc, 5 tudn tuéi) & vung
c¢6 duwdng kinh khoang 2cm dugce cao sach va éng nén polystyren dung tich
15ml dugc cit d& c6 chidu cao khoang 1,5cm dugc dinh 1én ving nay bing

chit bam dinh tac thoi.

Sau d6, 20pul chét 1ong 1a thubc trir dich hai duge diéu ché theo
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cong thirc sau da dugc lam lodng 1000 14n dugc thém nhé giot vao bé mit
co thé cua chudt nhét & phin bén trong éng da dugc gin 1én lung chudt
néu trén. Sau khi lam khé vira du, 10 4u tring Haemaphysalis longicornis
ho#c nhidu hon dugc tha vao trong éng va dng dugc day nip lai. Ba ngay
sau khi tha, su chét cia 4u trung Haemaphysalis longicornis dugc quan sat

va mic dd hut mau dugce tinh theo cong thirc sau.
Cong thtc (ché phdm nhé giot)
Hop chidt 1  48% trong lugng
Etanol 52% trong luong

Céac thanh phan duoc tréon ddu véi nhau va thu dugc ché phidm nhd
giot.
mirc d§ Grc ché hat méau (%) = 100 - [sd luong allodermanyssus /(s6 lugng
ve sdng sét + sb lwgng ve chét)] x 100

Két qua 13, hop chit 1 thé hién tdc dung diét Haemaphysalis
longicornis véi mirc do trc ché hiat mau 91%.
Kha ning 'ng dung trong cong nghiép

Nhu dugc mé ta néu trén, theo sang ché, c6 thé didu ché din xuét
2-axyliminopyridin c¢é céng thirc (I), dé 1am thudc trir dich hai, v6i hiéu
suét t8t va, néu cin, hitu hiéu theo phuong phap mdt binh va sau d6 tao ra
dan xuét 2-axyliminopyridin v6i lwgng can thiét dudi dang chit diét ve on
dinh va c6 chi phi thip. Do d6, sang ché gép phan rit 16n vao linh vyc diét

trir dich hai.
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YEU CAU BAO HOQ

1. Phuong phap san xuit hop chit ¢c6 cong thire (I) dudi day:

2y
A NN
0 (D)

trong d6 Ar la nhém 6-clo-3-pyridyl, Ry 1d nhém Ci.6 alkyl cé
thé dugc thay thé, va Y 1a nguyén ti hydro;

phuong phap nay, nhu dugc thé hién trén so dd phan tng sau:

7 7Ly

7Y ~ Are _N_ ]

HN ! Ar R4 (AN \n/
NCOR, > NCOR;

-
Nﬁ) Y R,COR;

NHy
(A) (B) M

bao gom céc budc:

axyl h6a nhém amino & vi tri 2 ciia hop chit c6 cong thuc (A),
trong d6 Y c6 cung nghia nhu dwoc md ta néu trén, bang cach st dung
chit axyl h6a dugce biéu didn bang RiCORy, trong d6 Ry ¢6 cung nghia
nhu dugec mo tad néu trén, va Rz 1a (1) nhém trifloaxetoxy, (2) nhom
Ci.¢ alkyloxy c6 thé dugc thay thé bing nguyén tir halogen hodc nhém
benzyloxy c¢6 nhém phenyl c6 thé dugc thé bing nguyén tir halogen,
nhém metyl, nhém xyano, nhém nitro, hodc nhém metoxy, (3) nhom
Ci.6 alkylcacbonyloxy c¢6 thé dugc thay thé bing nguyén tir halogen,
véi  didu  kién loai trd nhom trifloaxetoxy, hodc nhom
phenylcacbonyloxy ¢6 nhém phenyl ¢é thé dugc thé bang nguyén tu
halogen, nhém metyl, nhém xyano, nhém nitro, hodc nhém metoxy,
(4) nhém hydroxyl, hodc (5) nguyén t& halogen, vdi sy ¢c6 mit hodc
khéng c6 mit chit ngung tu, phospho pentoxit, axit sulfuric, axit

polyphosphoric, thionyl clorua, phospho oxyclorua, hodc oxalyl
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diclorua, bang cach d6 tao ra hop chit c6 cong thirc (B); va tiép do
alkyl héa nguyén ti nito & vi tri 1 cua hop chét c6 cong thirc (B) bang
cach st dung Ar-CH2-R4, trong d6 Ar c¢6 cung nghia nhu dugc mo ta
néu trén, va R4 12 nguyén tir halogen, nhém Ci.¢ alkylsulfoxy cé thé
dugc thay thé bing nguyén tir halogen, hoic nhém phenylsulfoxy c6
thé dwoc thay thé bing nguyén tr halogen hoic nhém metyl, trong d6

viée acyl héa duoc thyc hién v6i sy ving mit ciia bazo.
2. Phuong phap theo diém 1, trong d¢6 Ry 12 nhém triflometyl.
3. Phuong phap theo diém 1, trong d6 Ry 12 nhom triflometyl, va

R 1a nhém trifloaxetoxy, nhom etoxy, nhom hydroxyl, hodc nguyén

tu clo.

4. Phuong phép theo diém 1, trong d6 R1COR> it nhét 1a mot chat axyl
héa dugc chon tir nhém bao gdm anhydrit trifloaxetic, axit
trifloaxetic, etyl trifloaxetat, trifloaxetyl clorua, va axit anhydrit hdn
tap, va dugc stt dung véi luong ndm trong khoang tir 1,0 dén 5,0 duong
lugng d6i v&i hop chit c¢6 cong thuc (A).

5.Phuong phéap theo diém 1, trong d6 RiCOR 1a anhydrit trifloaxetic,
va duge st dung véi lwong nidm trong khoang tir 1,0 dén 1,5 duong
lwong d6i v&i hop chat c¢6 cong thuc (A).

6. Phuwong phap theo diém 1, trong d6 RiCOR> 12 etyl trifloaxetat, va
dugc st dung v6i lugng nam trong khoang ttr 1,0 dén 5,0 duvong lugng
d6i voi hop chéit c6 cong thic (A).

7. Phuong phap theo diém 1, trong d6 RiCOR> 14 trifloaxetyl clorua,
va duoc st dung véi lugng ndm trong khoang tir 1,0 dén 3,0 duong

lwong d6i v&i hop chat c6 cong thic (A).

8. Phuong phéap theo diém 1, trong d6
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Ri1COR; 12 axit trifloaxetic, va dugc st dung v6i lwvong ndm trong
khoang tir 1,0 dén 3,0 dwong luong ddi v6i hop chit c6 coéng thirc

(A), va

hop chat it nhit 14 mot trong sé cdc hop chit dwoc chon tir nhém

bao gdm
thionyl clorua,
phospho oxyclorua,
axit p-toluensulfonic,
boron triflorua va

halogenua, sulfat, nitrat, hodc oxit cia sédt, coban, dong, niken,
k&m, nhom, liti, hodc magie, va con dugc st dung dong thoi voi axit

trifloaxetic
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Fig.3
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