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Linh vwe ky thuit dwge dé cap

Sang ché dé cap dén hop chét flopicolinoyl florua va quy trinh diéu ché hop chét
nay. Theo mot s6 phuong 4n, sang ché d& cap dén quy trinh diéu ché hop chét 5-flo-
6-aryl-picolinoyl florua tlr clopicolinoyl clorua.

Tinh trang ky thuit ciia sang ché (

Patent M§ s6 6,297,197 B1 mo ta, khong ké nhitng dbi twong khac, mot sé hop
chit 6-(alkoxy hoic aryloxy)-4-amino-3-clo-5-flopicolinat va st dung chung lam
thudc diét cd. Céc Patent My sb 6,784,137 B2 va 7,314,849 B2 mo ta, khong ké
nhitng ddi twong khac, mot sb hop chét 6-(aryl)-4-amino-3-clo-5-flopicolinat va st
dung ching 1am thudc diét c. Patent My s 7,432,227 B2 mo ta, khong ké nhitng
61 tuong khéc, mot sb hop chit 6-(alkyl)-4-amino-3-clo-5-flopicolinat va sir dung
chiing 1am thudc diét co. Mdi patent ndy md ta viéc san xuét nguyén liéu 4-amino-3-
clo-5-flopicolinat bang cach flo hoa pyridin khong dugc thé tai vi tri 5 tuong Uing
bing 1-(clometyl)-4-flo-1,4-diazoniabixyclo[2.2.2]octan bis(tetrafloborat). C6 loi,
néu tao ra cac phuong phap truc tiép va c6 hiéu qua hon dé didu ché hop chét 4-
amino-5-flo-3-halo-picolinat dwoc thé tai vi tri 6 va céc hop chét lien quan, vi du,
bang cach sir dung cac chét phan tmg va/hodic hoa chit trung gian lam it ngin dugc
thoi gian va c6 hidu qua hon v& chi phi.

Ban chit k§ thuat cia sang ché
Sang ché d& cap dén hop chét flopicolinoyl florua va quy trinh diéu ché hop chét
ndy. Theo mot phuong 4n, sang ché dé cap dén quy trinh didu ché hop chét co cong
thue I:
(R)m

I 1 |

° O
trong do:

R duogc chon tir nhém bao gém halo; alkyl; xycloalkyl; alkenyl;
alkynyl; alkoxy va aryl dugc thé bang tir 0 dén 5 phan tir thé doc l1ap dugc chon tir
halo, C;-C, alkyl, C;-C4 haloalkyl, C;-C, alkoxy va C;-C, haloalkoxy;
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m béng 0, 1,2 hodc 3; va

n b.'?lng 1, 2, 3 hoic 4;

trong d6 tdng ctia m va n 1a nhé hon hoic bang 4;
bao gdm budc flo héa hop chét ¢ cong thirc A:

(R)m

A
N

o A
trong d6 R, m va n 14 nhu dugc xéc dinh trén day;
bang ngudn ion florua dé tao ra hop chét c6 cong thirc .

Flopicolinoyl florua theo sang ché c6 thé dugc didu ché tir clopicolinoyl clorua
nhu dugc thé hién trong So dd 1 dudi day.

So dd 1
X Dung moi M-F X
N xuc tac hoac N
0 khong xuc tac O
n=1dén4

Trong So dd 1, “M-F” 1a mubi florua kim loai, bao gdm nhung khéng chi gi6i
han &, natri florua, kali florua hodc xesi florua. Theo mdot ) phuong an, dung moi 1a
sulfolan hodc axetonitril.

Theo céc phuoﬂg an khac, sang ché dé cap dén quy trinh didu ché flo-6-aryl-
picolinoyl florua tir clo-6-aryl-picolinoyl clorua axit nhur dugc thé hién trong So d 2
dudi day.

So dd 2

cl G Dung méi M-F £y N
( A)\n)\N/ al . (A)\H)\N/ E
r xuc tac hoac r

0 khong xuc tac
n=1den3
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Trong So b 2, “M-F” 1a mubi florua kim loai, bao gdm nhung khéng chi giéi
han &, natri florua, kali florua hodc xesi florua. Theo mot sb phuong an, dung mdi 1a
sulfolan ho#c axetonitril. “Ar” 1a nhém aryl.

M0 ta chi tiét sang ché
Sang ché dé cap dén hop chét flopicolinoyl florua va quy trinh diéu ché hop chét
ndy. Theo mdt phuong an, sang ché dé cép dén quy trinh diéu ché hop chét c6 cong
thirc I:
(R)m

n |
l\ — F

o D
trong do:

R dugc chon tir nhém bao gbém halo; alkyl; xycloalkyl; alkenyl;
alkynyl; alkoxy va aryl dugc thé bang tir 0 dén 5 phan tir thé doc 1ap dugc chon tir
halo, C1-Cs alkyl, C1-C4 haloalkyl, C1-C4 alkoxy va Ci-Cs haloalkoxy;

m béng 0, 1,2 hodc 3; va

nbéng 1, 2, 3 hoac 4;

trong do téng cia m va n la nhé hon hoac br?lng 4;
bao gdm budc flo héa hop chét c6 cong thirc A:

(R)m

n | _
kN Cl

0 (A
trong d6 R, m va n 1a nhu dugc x4c dinh trén day;
bang ngudn ion florua dé tao ra hop chit c6 cong thic I.

Theo mot s6 phuong 4n, sang ché @& cap dén quy trinh diéu ché hop chit c6 cong
thire I, trong d6 m bang 0. Theo cic phuong an khac, m bang 1.
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Theo mét sd phuong an, sang ché dé cap dén quy trinh diéu ché hop chit c6 cong
thire 1, trong d6 n béng 1, 2 hodc 3. Theo mot sb phuong 4n, n béng 2 hoidc 3. Theo
cac phuong 4n khéc, n bang 2. Theo cac phuong 4n khac, n bang 3.

Theo mdt s6 phuong an, hop chit c6 cong thirc I 1a:

G
n~ _
R)\N F
0]
trong d6 R 14 aryl dugc thé bang tir 0 dén 5 phén tir thé doc 1ap duge
chon tir halo, Ci1-Cs alkyl, C1-C4 haloalkyl, C1-C4 alkoxy va Ci-Cy4 haloalkoxy; va
n bing 1, 2 hoic 3.

Theo mdt s6 phuong an, hop chit c6 cong thirc I 1a:

F
F|\
RN N T

trong d6 R 13 phenyl dugc thé bang tir 0 &én 5 phan tir thé doc lap duoc
chon tir halo, C;-Cs alkyl, C1-C4 haloalkyl, C1-C4 alkoxy va Ci-Cy4 haloalkoxy.

Theo mdt sé phuong 4n, quy trinh bao gdm chit xuc tac duge chon tir ete crown,
phospho halogenua, polyete, mudi phosphat, va amoni halogenua dugc thé bén 1an.

Theo mot sé phuong 4n, chit xiic tic 1a ete crown. Theo mot phuong 4n, ete
crown la 18-crown-6.

Theo mot sd phuong 4n, ngudn ion florua 14 florua kim loai. Theo mét s phuong
an, florua kim loai dugc chon tir natri florua, kali florua va xesi florua. Theo mdt
phuong an, florua kim loai 1a kali florua.

Theo mdt sé phwong 4n, quy trinh nay bao gdm dung méi. Theo mot sb phuong
an, dung mdi dugc chon tir alkyl nitril hogc alkyl sulfon. Theo mdt s phuong an,
dung moi 1a axetonitril hodc sulfolan.

Theo mot phuong 4n, sang ché dé cap dén quy trinh didu ché hop chét c6 cong

thic:
(Pt
n~ |1 _
RN F
o)

trong do:
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R 14 phenyl dugc thé bang tir 0 dén 5 phan tir thé doc 1ap dwoc chon tir
halo, C1-Cs alkyl, C;i-C4 haloalkyl, C1-C4 alkoxy va Ci-Cs haloalkoxy; va

n bang 1 hoic 2;
bao gém budc cho hop chét co cong thuc A:
-
"
RN Cl
| 0O (A)

trong d6 R 13 phenyl dugc thé bang tir 0 &én 5 phin tir thé doc 1ap duoc
chon tir halo, C;-Cs alkyl, C1-C4 haloalkyl, C1-C4 alkoxy va Ci-C4 haloalkoxy; va

n bang 1 hodc 2;
phén Ung véi kali florua véi sy ¢6 mat cia ete crown va dung moi.

Theo mot phuong an, dung mdi 1a axetonitril hodc sulfolan.
Sang ché ciing @& cap dén hop chit co cong thure I:
(R)m

n | _
KN F

o D
trong do:

R dugc chon tir nhém bao gdm halo; alkyl; xycloalkyl; alkenyl;
alkynyl; alkoxy va aryl dugc thé bang tir 0 dén 5 phin tir thé doc 1ap dugce chon tir
halo, C1-C4 alkyl, Ci-C4 haloalkyl, Ci1-C4 alkoxy va C1-C4 haloalkoxy;

m béng 0, 1,2 hoac 3; va
n bing 0, 1, 2, 3 hoic 4;
trong d6 téng clia m va n ndm trong khoang tir 1 dén 4.

Theo mdt phurong 4n, m bang 0 va n bing 1, 2, 3 hoic 4.
Theo phuong 4n khéc, hop chit nay cé cong thirc:



trong d6 R 13 aryl dugc thé bang tir 0 dén 5 phén tir thé doc 1ap dugc
chon tir halogen, C1-C4 alkyl, C1-C4 haloalkyl, Ci-Cs alkoxy va Ci-C4 haloalkoxy; va

n b%lng 1, 2 hodc 3. Theo mdt phuong an, n b%mg 1 hoac 2.

Theo phudng an khac, hop chat nay c6 cong thuc:

OCH;

Theo phwong 4n khac, sang ché @& cap dén quy trinh diéu ché hop chit ¢6 cong
thire II:
(R)m

0
Fn—p— _ 1
SN R
o (D
trong do:

R dugc chon tir nhém bao gbém halo; alkyl; xycloalkyl; alkenyl;
alkynyl; alkoxy va aryl dugc thé bang tir 0 dén 5 phan tir thé doc lap dugc chon tir
halo, C1-Cj alkyl, C1-Cq4 haloalkyl, C;1-C4 alkoxy va Ci-Cs haloalkoxy;

R! duge chon tir nhém bao gém H; alkyl; xycloalkyl; alkenyl; alkynyl;
va aryl dugc thé bang tir 0 @én 5 phin tir thé doc lap dugce chon tr halo, Ci-Cy alkyl,
Ci1-C4 haloalkyl, C1-C4 alkoxy va Cy-C4 haloalkoxy;

m béng 0, 1,2 hodc 3; va

-7-
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n bing 0, 1, 2, 3 hoic 4;
trong d6 tong cliam va n b%lng gitra 1 V§‘4;
bao gdm budc (a) flo hoa hgp chét co cong thirc A:

R

(et
n | _
“N cl

o @
bing ngudn ion ﬂbrua dé tao ra hop chét c6 cong thuc I:

(R)m

) AN
n | _
kN F

o @

trong d6 R dugc chon tir nhém bao gdm halo; alkyl; xycloalkyl;
alkenyl; alkynyl; alkoxy va aryl dugc thé bang tir 0 &én 5 phan tir thé doc 14p dugc
chon tir halo, C;-C4 alkyl, Ci-C4 haloalkyl, Ci-C4 alkoxy va Ci-Cy4 haloalkoxy;

m béng 0, 1,2 hoac 3; va
nbang 0, 1, 2, 3 hoic 4;

va con bao gbm budc (b) cho hop chit c6 Cong thic I phan tmg véi ngudn RIOH dé
tao ra hop chét c6 cong thuc II.

Theo phuong an khéc, ‘s"éng ché d& cap dén quy trinh didu ché hop chét c6 cong
thire II:
(R)m

i
P 1
kN OR

o
trong do:

R dugc chon tir nhém bao gdm halo; alkyl; xycloalkyl; alkenyl;
alkynyl; alkoxy va aryl dugc thé bang tir 0 dén 5 phén tir thé doc 1ap duge chon tir
halo, C1-C4 alkyl, C1-C4 haloalkyl, Ci-Cs alkoxy va Ci-Cs haloalkoxy;
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R! dugc chon tir nhom bao gém H; alkyl; xycloalkyl; alkenyl; alkynyl,
C7-C11 arylalkyl khong duge thé hodc dugc thé; va aryl dugc thé bang tir 0 dén 5
ph?m tir thé doc 1ap duogc chon tir halo, C1-C4 alkyl, Ci-Cs4 haloalkyl, C1-C4 alkoxy va
C1-C4 haloalkoxy;

m b:?mg 0, 1,2 hodc 3; va
n bé‘mg 0,1,2,3 hoic4;
trong d6 téng ciia m va n bing gitta 1 va 4;
bao gém budc (a) flo héa hop chit c6 cong thirc A:

(R)m

(C|) __ﬂ>\
n | _
kN cl

o @A)
bang ngudn ion florua dé tao ra hop chét c6 cong thirc I:

(R)m

n | _
kN F

°© @

trong d6 R dugc chon tir nhom bao gdm halo; alkyl; xycloalkyl;
alkenyl; alkynyl; alkoxy va aryl dugc thé bang tir 0 d&én 5 phén tir thé doc lap duoc
chon tur halo, Ci-Cj alkyl, C1-Cs4 haloalkyl, C1-Cs alkoxy va Ci-Cy4 haloalkoxy;

m bﬁng 0, 1,2 hodc 3; va
n bang 0, 1, 2, 3 hoic 4;

va con bao gdm budc (b) cho hop chét c6 Cong thirc I phan tmg v6i ngudn R'OH dé
tao ra hop chét ¢6 cong thuc II.

Theo mét s& phuong 4n, budc phan tmg (b) con bao gdm bazo. Theo mdt sb
phuong 4n, bazo 1a trialkyl amin bazo, vi dy, trietylamin.

Flopicolinoyl florua dugc néu trong ban mé ti niy c6 thé duge diéu ché tir
clopicolinoyl clorua nhu duoc thé hién trong So d6 1 duéi déy.
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Sodd 1
X A X
(Cl)n__:k(j\[rcl Dung moi1 M-F _ (F)nT B F
N PR N
xuc tac hodc

(o) R ¢ oax
khong xuc tac

n=1dén4

Trong So dd 1, “M-F” 1a mudi florua kim loai, bao gdm nhung khéng chi gi6i
han &, natri florua, kali florua hoic xesi florua. Theo mdt sb phuong an, dung moi 1a
sulfolan hodc axetonitril.

Theo cac phuong an khéc, sang ché dé cap dén quy trinh didu ché flo-6-aryl-
picolinoyl florua tir clo-6-aryl-picolinoyl clorua axit nhu dugc thé hién trong So dd 2
dudi day. “Ar” 1a nhom aryl.

So d6 2

Gyt AN Dung méi M-F ()t AN
n~ I _ Cl > N — F
Af)\ N x1c tac hodc Ar)\ N

O 0]

khong xuc tac
n=1den3

Trong So dd 2, “M-F” 1a mudi florua kim loai, bao gdm nhung khong chi gigi
han &, natri florua, kali florua hodc xesi florua. Theo mot sb phuong an, dung moi 1a
sulfolan hodc axetonitril. “Ar” 1a nhém aryl.

Flopicolinoyl florua dugc néu trong ban mé ta nay c6 thé duoc sir dung lam hop
cht trung gian dé diéu ché axit va este picolinat, cac chit nay c6 thé dugc st dung
lam hop chit trung gian dé diéu ché hop chit axit 4-amino-5-flo-3-halo-6-aryl-
picolinat nhu 4-amino-3-clo-5-flo-6-(4-clo-2-flo-3-metoxyphenyl)pyridin-2-
carboxylic.

Céc so dd 3 va 4 1a cac vi du vé céc quy trinh theo sang ché, nhung khong 1am
gi6i han pham vi cta sang ché. Cac din xuét axit carboxylic hoic este cuia picolinoyl
florua dugc néu trong ban mé ta nay c6 thé duge diéu ché theo cac So dd 3 va 4 dudi
dang céac san phém mong mudn, hodc con dé x4c dinh dic diém picolinoyl fluorua,
nhu trong mét s trudng hop, picolinoyl florua 1a khéng én dinh dbi véi mot sé cac
phuong phép tinh ché thong thuong. Trong hau hét truong hop, the picolinoyl florua
duge xé4c dinh dic diém bing k¥ thuat phan tich GC/MS va °F NMR ma khong cin
tinh ché. Hop chét 4,5,6-triflopicolinoyl florua dugc tach ra bing cach chung cit va
duge xac dinh dic diém bang k¥ thuét phén tich GC/MS va NMR. Céc este va axit

-10-
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carboxylic dugc néu dudi ddy dugc tinh ché va dugc xac dinh dic diém béng k¥
thuat phan tich GC/MS va NMR.
So db 3

F
Sulfolan hoac CH“CN | N IPA, NEt3 | N
xUc tac hodc N N" OY
(0] (0]

khong xuc tac

nhu trén /(j%( nhu trén J\/j;(
nhu trén fj\‘( nhu trén F

F F
fji( nhu trén . F l N nhu trén F | SoF
F NN F7 N7 OY
0] (0]
Cl

Ty
fi}

-11-
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sulfolan l N
o]
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So do 4
F F
E F
M-F X IPA, NEt,
R —— | B —E
sulfolan N Y
(o]
F
F
IPA, NEt, B
_ PANEE ‘
(0}

sulfolan N” \[/

Cl o

MeOH, NEt,

sulfolan

Cl

OCHj OCHj3

Céac so d6 3 va 4 cung cip phuong phap didu ché truc tiép di-, tri- va tetra-
flopicolinoyl florua véi hiéu suit cao. Nhu dugc minh hoa trong So dd 5, cic
phuong phdp trudc ddy tao ra hdn hop phiic tap chtra cic san phdm khong mong
mubn. Do viy, cac quy trinh theo sang ché 1a quy trinh va cai tién dé diéu ché di-,

tri- va tetra-flopicolinat.

-12-
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80665

dung m01KF - F
X
ij \r “xiic tac hoac Fj\)j\n/ Y fj\( T/ FfNj\g/o\(

khong xiic tac

10 %
F | N °
F7 N7 O\I/ + san phim phén hity
N ° J
. Yo

~70 %

Cac nguyén li€u mono-, di-, tri, va tetra-clopicolinoyl clorua va/hodc 6-aryl-
picolinoyl clorua\duqc néu trong ban md ta nay 1a cac hop chit da biét, va/hodc co
thé dugc didu ché tir clopicolinat da biét bang cach st dung k§ thuat thong thudng da
biét trong linh vuc k¥ thuét nay. Xem, vi du, Patent My sb 6,784,137 B2. Céc este
cao hon, bao gém cac este C7-C11 arylalkyl khéng duogc thé hodc duoc thé, c6 thé
duge didu ché bﬁng cac phan tng este héa truc tiép hoic chuyén este hoa bang cach
st dung k¥ thuat da biét 6 trong linh vuc k§ thuat ndy. So dd duge 14y 1am vi dy dé
diéu ché hop chét 6-aryl-picolinoyl clorua duoc thé hién duéi day:

Cl
bazo
ArB<OR)2 c B SOCl,
xtic tac nU.:éc AN OH
(@)

. Céc nguon ion florua cé thé dugc st dung trong quy trinh duge néu trong ban md
ta nay bao gdm cac florua kim loa1 kiém (“M F”), bao gdm natri florua (NaF), kali
florua (KF) va xesi florua (CsF). Cac mudi florua nhu tetrabutylamoni florua (n-
BwNF) ciing ¢6 thé dugc st dung.

Theo mdt sé phuong 4n, phan img dugc tién hanh trong dung moi hodc mdi
truong phan g nhu, axetonitril, sulfolan, alkyl nitril, polyete, hodc alkyl sulfon, ké
ca hén hop ciia ching. Theo mdt s phuong 4n, dung méi duge sir dung 1a alkyl
nitril hogic alkyl sulfon. Theo mot s& phwong 4n, dung mdi dugc sir dung la
axetonitril hodc sulfolan.

Céc chét xic tac nhu cac ete crown hodc cic tac nhan chuyén pha 1a da biét dé
lam ting tc dd trao ddi florua ciing c6 thé dugc st dung. Theo mot sd phuong an,

chét xtic tac 13 ete crown, phospho halogenua, polyete, mubi phosphat, hodc amoni

-13-
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halogenua dugc thé bén 1an. Theo mot sb phuong an, chit xuc tac 13 ete crown, vi
du, 18-crown-6. _

Nhiét @6 ma tai d6 phan ung duoc tién hanh 13 khong quan trong. Theo mot sb
phud‘ng an, nhiét d@i nim trong khoang tir 50°C dén 200°C, va theo mét sb phuong
&n, nam trong: khoang tur 80 °C dén 140°C. Tuy thudc vao dung mdi duoc sir dung
trong phan Gng cu thé, nhiét d6 tdi wu & thay ddi. Noi chung, nhiét 46 cang thép thi
phan ting s& dién ra cang chim. Phan ting duoc 14y 1am vi du dugc tién hanh véi viée
khudy dt manh dé duy tri hdn hop cac chét phan tmg phén tan duoc ddng déu.

Trong khi tién hanh phan ing, mirc d9, hay trinh ty bd sung cac chét phan ung la
khong quan trong. Theo mét sé phuong an, dung méi va florua kim loai kiém, va tuy
v, chit xuc tac, dugc tron trude khi picolinoyl clorua dugc bd sung vao hdén hop
phan tmg. Theo mét sé phuong an, phan tmg can tir khoang 2 dén 100 gio va duogc
tién hanh & ap sudt méi truong. Theo mét s phuong an, phan img dugc tién hanh &
&p sudt cao t6i va bao gdm 500 psi.

Mic dii lugng chinh x4c cac chit phan tmg 14 khong quan trong, nhung theo mot
s6 phuong 4n, lugng florua kim loai kiém dugc tao ra s& cung cip it nhat cac nguyén
tir flo vé6i lwong khoang lwgng déng phén tir, tinh theo sb cac nguyén tir clo cin duge
trao ddi trong nguyén lidu, tirc 1a it nhét 13 luong déng phan tir ca florua kim loai
kiém.

Céc san phdm thu dugc bing quy trinh bit ky trong s cac quy trinh theo sang
ché ¢ thé dugc thu hdi bing cic cach théng thudng, nhu 1am bay hoi hodc chiét, va
c6 thé duge tinh ché bing cac phuong phap chuin, nhu chung cét, tai két tinh hodc
sdc ky.

Cac (d,inh nghia:

Nhu dugc st dung trong ban mo ta ndy, cac thuit ngit “alkyl,” “alkenyl” va
“alkynyl,” cling nhu cic thudt ngt din xudt nhu “alkoxy,” “axyl,” “alkylthio” va
“alkylsulfonyl” bao gbm trong pham vi ctia chung, cac gbc mach thing, mach nhanh
va mach vong, va bao gdm gdc c¢6 1 dén 12 nguyén tir cacbon. Theo mdt s6 phuong

29 ¢

an, mdi gbc “alkyl,” “alkoxy,” “axyl,” “alkylthio” va “alkylsulfonyl” chira 1 dén 6
nguyén tir cacbon hoic theo cich khic, 1 dén 4 nguyén tir cacbon. Theo mot sb
phuong 4n, mdi gbc “alkenyl” va “alkynyl” chira 2 dén 6 nguyén tir cacbon hoic
theo cach khac, 2 dn 4 nguyén tir cacbon.

Trir khi c6 quy dinh cu thé khac, mdi gbc alkyl,” “alkenyl” va “alkynyl,” cling

929 <6

nhu céc thuit ngit din xudt nhu “alkoxy,” “axyl,” “alkylthio” va “alkylsulfonyl” c6

-14-
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thé khong dugc thé hodc duoc thé béng mot hodc nhiéu phén tir thé duogc chon tir
nhung khong chi giéi han & halogen, hydroxy, Ci-Cs alkoxy, Ci-Cs alkylthio, Ci-Cs
axyl, formyl, xyano, aryloxy hoic aryl, véi diéu kién cac phan tir thé nay 1 tuong
hop vé mit khong gian va thda man cac quy téc lién két hoa hoc va ning lugng bién
dang. Céac thuét ngit “alkenyl” va “alkynyl” dugc du dinh dé bao gébm mdot hodic
nhiéu lién két khong bio hoa.

Nhu dugc st dung trong ban mo ta nay, thudt ngit “aryl,” dung d& chi nhém
mach vong thom c6 6-14 canh, vi dy, phenyl hodc naphtyl. Nhém aryl c6 thé khong
duge thé hodc duge thé bing mot hodc nhidu phan tir thé doc l4p dugc chon tir
halogen, nitro, xyano, Ci-Cs alkyl, Ci-Cs alkoxy, dugc halogen hoad C;-Cs alkyl,
dugc halogen hoa C;-Cs alkoxy, Ci-Cs alkylthio, C(O)OC;-Cs alkyl, hodc trong do
hai phén tir thé lién ké ciing nhau & dang ~O(CH2),O— trong d6 n=1 hoic 2.

Nhu duoc sir dung trong ban mo ta nay, thuat ngit “arylalkyl,” dung dé chi nhém

alkyl dugc thé bang phenyl c6 téng tir 7 dén 11 nguyén tir cacbon, nhur benzyl (—
CH2CeHs), 2-metylnaphtyl (—-CH2C10H7) va 1- hodc 2-phenetyl (-CH>CH2CsHs hodc
—CH(CH3)CgHs). Ban than nhém phenyl ¢6 thé khong duoc thé hodc dugc thé bing
mot hoic nhidu phan tir thé doc 1ap duoc chon tir halogen, nitro, xyano, C1-Cs alkyl,
Ci1-Cs alkoxy, Ci1-Ce alkyl dugc halogen hod, Ci-Cs alkoxy dugc halogen hoa, Ci-Cs
alkylthio, C(O)OC-Csalkyl, hoic trong d6 hai phan tir thé lién ké ciing nhau & dang
—O(CH2)sO— trong d6 n=1 hoic 2, véi diéu kién cac phén tir thé 1a twong hop vé mat
khéng gian va théa man cac quy tic lién két hoa hoc va ning luong bién dang.
Nhoém 6-aryl duge néu trong ban mo ta nay c6 thé dugc thé bang tir 1 dén 4 phn tir
thé doc 1ap dugc chon tir halogen, Ci-Cs alkyl, Ci-C4 haloalkyl, C1-Cq alkoxy hodc
C1-C4 haloalkoxy. Theo mdt s6 phuong an, kiéu thé dugc chon tir phenyl duoc thé &
vi tri 4, phenyl dugc thé hai 14n & vi tri 2,4, phenyl duogc thé ba 14n & vi tri 2,3.4,
phenyl dugc thé ba 14n & vi tri 2,4,5, va phenyl dugc thé bdn 13n & vi tri 2,3,4,6.

Néu khong c¢6 quy dinh cu thé, thuit ngit “halogen,” ciing nhu c4c thuit ngit din
xudt nhu “halo,” dung dé chi flo, clo, brom va iot.

Vi du thye hién sang ché

Vidu 1: 4,5,6-triflopicolinoyl florua

cl F
cl A F A
o N Ny F N N T
0 0
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Binh d4y tron ba ¢ dung tich 1-lit dugc suc N; va duogc ldp thiét bi ngung
tu/may suc khi Na, may khudy co hoc va nut ddy. Binh phan tmg dugc bd sung CsF
khan (172 g, 1,13 mol), axetonitril khé (400mL), 18-crown-6 (6,0 g, 0,023 mol) va
4,5,6-triclopicolinoyl clorua (55 g, 0,23 mol). H6n hop nay duogc gia nhiét dén nhiét
d6 hdi luu va dugc giit & nhiét do nay trong thoi gian 20 giv. Huyén phi nay duoc
1am ngudi dén nhiét do trong phong va cic mudi dugc loc dudi ap sudt N». Banh
mudi nay duge rira bing axetonitril khé (100mL) dé tao ra chat 16ng mau hd phach
(372 g). Binh déy tron ba cb dung tich 250mL dugc suc khi N» ¢6 16 do nhiét duge
lip v6i hai nit ddy, thanh khudy tir va cdt chung cit Vigruex chin khéng c6 vo boc
(15 cm x 1 cm) véi bd gom phan doan ndi véi may suc khi Na. Binh nay dugc bd
sung 140g dung dich axetonitril tir trén ddy. Binh chung cét ndy dugc gia nhiét dén
82-85°C trong khi phin ct trong khong mau (axetonitril) dugc thu gom & dinh &
nhiét d6 80-83 °C. Khi nhiét d6 binh chung cét bit diu ting va nhiét do dinh bét diu
gidm, thi qua trinh chung cét duge két thuc va duge dé ngudi dén nhiét do trong
phong duéi Na. Can binh chung cit duge chuyén nhanh d&n binh day tron hai cb
dung tich 25mL duoc suc khi N2. Binh nay duoc 14p nhiét ké, thanh khudy tir va qua
trinh chung cét dugc b tri nhu néu trén. Hé thdng chung cét nay c¢6 thé dugc théng
v6i chan khéng hodc N». Chan khong (khoang 70 mmHg) duge thiét 14p va sau d6
viéc gia nhiét binh chung cit duoc bit ddu. San phim duge thu gom dudi dang chét
1éng trong khéng mau (6,7 g, bp 55-60 °C @ 55-60 mmHg). Phan tich phan trim
dién tich biang GC da cho thiy ring chit nay c6 do tinh khiét 99,1%: 'H NMR
(CDCls, 400 MHz,ppm) & 8,08 (ddd, J=8,4, 4,4, 0.4 Hz); 3C NMR (101 MHz,
CDCls, ppm) 0 157,71 (dt, J = 269,0, 6,5 Hz), 152,96 (dd, J = 246,1, 13,4 Hz),
152,49 (d, J = 348,6 Hz), 138,69 (ddd, J = 275,3, 30,2, 12,9 Hz), 135,44 (dddd, J =
74,6, 15,1, 7,8 Hz), 117,00 (dt, J = 18,2, 4,2 Hz); MS (GC, va cham dién tt 70 eV)
179 (M*, 100%), 160 (8%), 151 (100%), 132 (80%), 82 (63%).

Trong thir nghiém khac nhu néu trén, sau khi loc va rira banh mudi, thu dugc
366g dung dich mau mau hd phach. Phén tich phén trim dién tich bang GC da cho
biét hdn hop nay chtra 86,4% 4,5,6-triflopicolinoyl florua va 13,6% 18-crown-6.
Phuong phap phan tich GC chuén ndi dugc phét trién bang cach sir dung dimetyl
phtalat 1am chét chudn ndi va chit dugc diéu ché trén day la thanh phan tinh khiét.
Thir nghiém GC dung dich mau mau hd phach da cho biét né chira 9,8% khéi lugng
san phdm twong tmg vé6i hidu suat 89%.

Vidu 2: Axit 4,5,6-triflopicolinic
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4,5,6-Triflopicolinoyl florua (300 mg) dwoc dé yén trong khong khi trong thoi
gian 6 ngdy dé tao ra axit carboxylic (250 mg) dudi dang chét rin mau tring: mp 81-
82 °C; 'H NMR (400 MHz, axeton-ds) ¢ 8,07 (dd, J=9,2, 4,8 Hz); 3C NMR (101
MHz, axeton-ds) ¢ 163,4 (d, J=3,2 Hz), 158,6 (ddd, J=263.,8, 9,0, 5,8 Hz), 152,9
(ddd, J=237,2, 12,1, 4,7 Hz), 142,2 (m), 138,2 (ddd, J=267,2, 31,4, 13,5 Hz), 115,2
(dd, J=17,6, 5,2 Hz); MS (GC, 70 eV EI) 177 M+, 1%), 160 (5%), 133 (100%), 132
(40%), 106 (40%), 82 (30%).
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Vidu 3: Isopropyl 3,4,5,6-tetraflopicolinat

Cl F

F
CI|\CI FI\F Fl\F
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o
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Phan tng dugc tién hanh trong hop tho tay dugce vao chira khi nito. Binh thuy
tinh duogc lép véi thanh khuéy duogc ) sung 3.,4,5,6-tetraclopicolinoyl clorua (1,117
g, 4mmol), 18-crown-6 (0,106 g, 0,4mmol), KF (1,859 g, 32mmol) va sulfolan (duoc
lam kho so b, 15 g). Hon hgp niy dugc gia nhiét dén 130°C trén khéi gia nhiét
trong thoi gian 21 gié. Mau dugc 14y va dugce phan tich bing GC, GC/MS va 19F
NMR. GC cho biét phan mg nay 14 phan wng hoan toan. Cac két qua GC/MS phu
hop véi cong thirc hoa hoc cta 3,4,5,6-tetraflopicolinoyl florua: 70eV EIMS (GC)
m/z = 197 (M*, 91%), 169 (100%), 150 (51%), 100 (100%). °F NMR (376 MHz,
CDs3CN) & 26,57 (d, J = 38,1 Hz), -81,71 (dd, J = 44,1, 24,4 Hz), -133,00 dén -
134,26 (m), -136,54 dén -136,69 (m), -145,62 dén -145,77 (m).

2-propanol khan (0,361 g, 6mmol) va tri-etylamin khan (0,405 g, 4mmol) duoc
bd sung timg giot & nhiét d6 trong phong vao 3.,4,5,6-tetraflopicolinoyl florua dugc
tao ra trén ddy. Hén hop nay duoc khudy & nhiét do trong phong qua dém, dugc rot
vao phéu chiét v6i nude va duoc chiét bing etyl ete. Sau do, pha hitu co dugc rira
bang nuéc va dugc 1am khé trén MgSOsa. Dung méi dugc loai bé bang thiét bj 1am
bay hoi kiéu quay. San phdm thé da c6 dugc tinh ché bang cach sir dung cot sic ky
(silicagel) v6i hdn hop etyl axetat/hexan (1/10) 1dam dung mdi rira giai dé tao ra
0,454g san phdm mong muén (hiéu suét 48%, do tinh khiét theo GC 13 96%, do tinh
khiét theo LC 13 93%) dudi dang chét 16ng mau vang nhat. Céc két qua GC/MS 1a
phu hop véi cong thire hod hoc cua isopropyl 3,4,5,6-tetraflopicolinat: 70eV EIMS
(GC) m/z = 196 (31%), 178 (100%), 150 (45%), 100 (26%), 43 (34%). 'H NMR
(400 MHz, CDCl;) ¢ 5,32 (hept, J= 6,3 Hz, 1H), 1,42 (d, J = 6,3 Hz, 6H). °*C NMR
(101 MHz, CDCl3) 6 159,81 dén 159,74 (m), 149,22 to 148,78 (m), 148,04 to 147,86
(m), 146,49 to 146,10 (m), 145,65 to 145,47 (m), 138,53 (dd, J = 34,3, 11,2 Hz),
135,79 (dd, J = 34,4, 11,2 Hz), 129,02 to 128,74 (m), 70,97 (s), 21,60 (s). '°F NMR
(376 MHz, CDCl;) & -80,31 dén -80,49 (m), -136,04 to -136,18 (m), -137,10 to -
137,25 (m), -149,81 dén -149,95 (m).

Theo cach khéc, phan ting trén dugc tién hanh trong axetonitril chir khéng phai 13
sulfolan. Binh phan ttng Parr 100mL (c4u tric Hastelloy C) dugc lam sach, dugc 1am
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khd va su do ri duge thir nghiém duéi dong nito. Binh nay dugc bd sung 3,4,5,6-
tetraclopicolinoyl clorua (5,587 g, 20mmol),-18-crown-6 (0,529 g, 2mmol), KF
(10,458 g, 180mmol) va axetonitril khan (45 g). Toan bd hé théng dugc suc nito.
Hén h0‘p phén g nay duge khudy & nhiét @6 135°C trong thoi gian 20 gid, va sau
d6 duge dé:ng}lc}i dudi 45°C. Hé nay duoc thoat khi tir tir. Mau dugc 14y va duoc
phén tich bang GC, GC/MS va 19F NMR. GC cho thdy phén timg niy 1a phan tng
hoan toan.. Cac két qua GC/MS 1a phi hop véi cong thirc hoa hoc cua 3,4,5,6-
tetraflopicolinoyl florua: 70eV EIMS (GC) m/z = 197 (M+, 86%), 169 (98%), 150
(5 1%), '_100 (100%). F NMR (376 MHz, CD3CN) 6 26,34 (d, ] = 38,3 Hz), -81,98
(dd, T = 44,2, 23,6 Hz), -134,35 dén -134,57 (m), -136,94 dén -137,09 (m), -146,02
dén -146,17 (m).

i-propanol khan (1,803 g, 30mmol) va tri-etylamin khan (2,024 g, 20mmol)
: ducré bd sung tung giot & nhiét dd 5-10°C vao dung dich chaa 3.4,5,6-
tetraflopicolinoyl florua néu trén. Hén hop nay duogc khudy & nhiét do trong phong
qua dém. Han hop nay duge x4 ra khoi binh va cac mudi dugce loai bd bang cach loc
va duoc rira bang lugng nhé axetonitril. Dung méi duoc loai bé bang thiét bi lam bay
hoi kiéu quay. Hdn hop thé nay dugc tai hoa tan trong etyl ete. Sau d6, pha hiru co
duoc rira bang nude va duge 1am khé trén MgSOs. Dung mdi duge loai bo bing thiét
bi léim bay hoi kiéu quay. San phdm thd di duoc c6 duoc tinh ché bang cach st dung
cot sic ky (silicagel) v6i hdn hop etyl axetat/hexan (4/50) 1am dung méi rira giai dé
tao ra 3,77g san phim mong mudn (hiéu suét 79%, d6 tinh khiét theo GC 13 99%, do
tinh khiét theo LC 97%) dudi dang chét 16ng mau vang nhat. Cac két qua GC/MS 1a
phﬁ hop véi cong thirc hod hoc cia isopropyl 3,4,5,6-tetraflopicolinat: 70eV EIMS
(GC) m/z = 196 (32%), 178 (100%), 150 (49%), 100 (33%), 43 (75%). H NMR
(400 MHz, CDCls) ¢ 5,32 (hept, J = 6,3 Hz, 1H), 1,42 (d, J= 6,3 Hz, 6H). *C NMR
(101 MHz, CDCls) ¢ 159,82 to 159,74 (m), 149,22 to 148,85 (m), 148,02 to 147,89
(m), 146,47 dén 146,17 (m), 145,63 to 145,47 (m), 138,54 (dd, J = 34,3, 11,2 Hz),
135,79 (dd, J = 34,3, 11,4 Hz), 129,03 to 128,74 (m), 70,98 (s), 21,61 (s). °F NMR
(376 MHz, CDCl3) ¢ -80,26 to -80,44 (m), -135,99 to -136,13(m), -137,07 dén -
137,22 (m), -149,77 dén -149,91 (m).

Vi du 4: Isopropyl 5-flopicolinat
NP C NN F N7 OY
O @) 0
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Phan tng duoc tién hanh trong hop tho tay duoc vao chira khi nito. Binh thuy
tinh dugc lip v6i thanh khudy duoc bd sung 5-clopicolinoyl clorua (0,704 g,
4mmol), 18-crown-6 (0,106 g, 0,4mmol), KF (0,744 g, 12,8mmol) va sulfolan (dugc
lam khd so bd, 8 g). Hdn hop nay dugc gia nhiét dén nhiét do 130°C trén khéi gia
nhiét trong thoi gian 19 gid. MAu duoc 1iy va duoc phén tich bing GC. Céc két qua
da cho thy ring phan tmg dién ra khong hoan toan, do d6 KF b sung (0,232 g,
4mmol) dugc bd sung vao va hdn hop duge gia nhiét dén 130°C thém 22 giv. Mau
dugc phén tich bing GC, GC/MS va F NMR. GC cho thiy phan @ng nay 1a hoan
toan. Cac két qua GC/MS 1a phi hop véi cong thitc hoa hoc cia 5-flopicolinoyl
florua: 70eV EIMS (GC) m/z = 143 (M", 100%), 115 (55%), 96 (90%), 76 (46%).
F NMR (376 MHz, CD3CN) 0 16,01 (s), -117,57 (s).

2-propanol khan (0,361 g, 6mmol) va tri-etylamin khan (0,405 g, 4mmol) duogc
bd sung timg giot & nhiét do trong phong vio 5-flopicolinoyl florua dugc tao ra trén
day. Hon hop nay dugc khudy & nhiét do trong phong qua dém, dugc rét vao phéu
chiét véi nuéc va duge chiét bang etyl ete. Sau d6, pha hitu co dugc rira bing nudc
va dugc 1am kho trén MgSO4. Dung méi dugc loai bd bing thiét bi lam bay hoi kiéu
quay. San phdm thé di dwoc c¢6 dugc tinh ché bing cach sit dung cot sic ky
(silicagel) v6i hdn hop etyl axetat/hexan (1/10) 1am dung méi rira giai dé tao ra 0,17g
san phim mong mudn (hiéu suét 23%, do tinh khiét theo LC 12 96%) duéi dang chat
rin mau tring nhd. Cac két qua GC/MS 1a phu hop véi cong thitc hoa hoc cia
isopropyl 5-flopicolinat: 70eV EIMS (GC) m/z = 142 (43%), 124 (100%), 97 (97%),
96 (93%), 43 (59%). 'H NMR (400 MHz, CDCI3) & 8,60 (d, J = 2,8 Hz, 1H), 8,18
(dd, J= 8,8, 4,4 Hz, 1H), 7,52 (ddd, J= 8,7, 7,9, 2,9 Hz, 1H), 5,34 (hept, J = 6,3 Hz,
1H), 1,43 (d, J=6,3 Hz, 6H). '*C NMR (101 MHz, CDCl3) & 163,63 (s), 162,32 (s),
159,71 (s), 144,84 (d, J = 3,8 Hz), 138,46 (d, J = 24,8 Hz), 126,78 (d, J = 5,4 Hz),
123,31 (d, J= 18,5 Hz), 69,71 (s), 21,81 (s). °F NMR (376 MHz, CDCls) ¢ -120,51.

Vidu S: Isopropyl 3,6-diflopicolinat

~ cl ~ F A~ F
o N N F N7 N T F7 N7 OY
o o o)

Phén tng duoc tién hanh trong hop tho tay dwoc vao chia khi nito. Binh thuy
tinh dugc 1ip vé6i thanh khudy dugc bd sung 3,6-diclopicolinoyl clorua (0,842 g,
4mmol), 18-crown-6 (0,106 g, 0,4mmol), KF (1,394 g, 24mmol) va sulfolan (dugc
1am khé so bd, 9 g). Hon hop nay dugc gia nhiét dén 130°C trén khdi gia nhiét trong
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thoi gian 22 giv. Mau duge ldy va dugc phén tich bang GC. Céc két qua da cho thy
rang phan (mg dién ra khong hoan toan, do d6 KF bd sung (0,348 g, 6mmol) dugc bd
sung vao va hdn hop dugc gia nhiét dén 130°C thém 22 gi. Miu duoc phan tich
bang GC, GC/MS va F NMR. GC cho thdy phan ng nay 12 hoan toan. Cac két
quad GC/MS 1a phu hop vai cong thirc hod hoc cua 3,6-diflopicolinoyl florua: 70eV
EIMS (GC) m/z = 161 (M*, 73%), 133 (100%), 114 (44%), 64 (60%). F NMR
(376 MHz, CDsCN) ¢ 26,30 (d, J = 36,4 Hz), -70,56 (d, J= 25,9 Hz), -119,36 (dd, J
= 36,4, 26,0 Hz).

2-propanol khan (0,361 g, 6mmol) va tri-etylamin khan (0,405 g, 4mmol) duogc
bd sung timg giot & nhiét do trong phong vao 3,6-diflopicolinoyl florua dugc tao ra
trén day. Hon hop nay duoc khudy & nhiét do trong phong trong thdi gian 6 gid,
dugc rét vao phéu chiét véi nude va duge chiét bang etyl ete. Sau d6, pha hiru co
dugc rira bang nudc va duge 1am khé trén MgSO4. Dung mdi duge loai bd bang thiét
bi 1am bay hoi kidu quay. San phdm thé da duoc cb duge tinh ché bang cach sir dung
cot sic ky (silicagel) v6i hdn hop etyl axetat/hexan (1/10) 1am dung méi rira giai dé
tao ra 0,39g san phim mong mudn (hiéu sudt 48%, do tinh khiét theo GC 14 99%,
do tinh khiét theo LC 1a 98%) dudi dang chét léng mau vang nhat. Cac két qua
GC/MS 1a phu hgp véi cong thiic hod hoc cua isopropyl 3,6-diflopicolinat: 70eV
EIMS (GC) m/z = 160 (41%), 142 (100%), 115 (43%), 114 (66%), 64 (31%), 43
(51%). 'H NMR (400 MHz, CDCl3) § 7,69 dén 7,63 (m, 1H), 7,16 dén 7,12 (m),
5,33 (hept, J = 6,3 Hz, 1H), 1,41 (d, J= 6,3 Hz, 6H). *C NMR (101 MHz, CDCl3) ¢
161,41 (d, J= 6,3 Hz), 158,80 (d, J= 1,2 Hz), 158,26 (d, /= 4,3 Hz), 156,41 (d, J =
1,2 Hz), 155,62 (d, J = 4,4 Hz), 134,05 (t, J = 13,5 Hz), 131,06 (dd, J = 23,9, 8.3
Hz), 114,86 (dd, J=41,7, 5,9 Hz), 70,34 (s), 21,71 (s).. ’F NMR (376 MHz, CDCl5)
0 -69,40 (d, J= 26,9 Hz), -122,76 (d, J= 27,4 Hz).

Vidu 6: Isopropyl 4,5-diflo-6-(4-clophenyl)picolinat

Cl F F
N/ Cl N/ F N/ O\l/
(0]
Cl © Cl o Cl

Dung dich chtta 4,5-diclo-6-(4-clophenyl)picolinoyl clorua (2,0 g, 6,23mmol)
trong sulfolan (40mL, duoc 1am kho trén rdy phén tir 4A, 100ppm H>0) dugc bd
sung kali florua (2,2 g, 37,4mmol). Hon hop phan tmg ndy dugc gia nhiét & nhiét do
130°C trong thoi gian 24 gid. Hén hop phan (mg nay duoc phan tich bing GC-MS va
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19F NMR. (Dit liéu ddi véi 6-(4-clophenyl)-4,5-diflopicolinoyl florua, GC-MS: m/z
=271, 223; F NMR (376 MHz, Toluen-d8) & 17,05 (s), -123,81 (d, J = 19,1 Hz), -
140,17 (d, J = 19,1 Hz). Hn hop phéan tig nay dugc dé ngudi dén nhiét do trong
phong va trietylamin (1,1mL, 7,8mmol) va isopropanol (0,7mL, 9,4mmol) dugc bd
sung vao. Sau khi khudy 1,5 gio, hdn hop phan g nay duoc pha lodng bing nudce
(100mL) va dugc chuyén dén phéu chiét. Hn hop phan tmg nay dugc chiét bing
metyl tert-butyl ete (MTBE, 2 x 50mL). C4c phan chiét hiru co két hop duoc rira
bang nude (3 x S0mL) va dung dich nuéc NaCl bao hoa (50mL) va dugce ¢ dudi ap
sudt giam dé thu dugc dau mau nau. San phim dau thé dugce tinh ché bing sic ky
nhanh trén silicagel (gradien hexan/etyl axetat, 100% hexan > 20% hexan/etyl
axetat) dé tao ra 0,93g isopropyl 6-(4-clophenyl)-4,5-diflopicolinat (hiéu suét 48%)
duéi dang chét rin mau tring. 'H NMR (400 MHz, CDCls) & 8,04 — 7,98 (m, 2H),
7,90 (dd, J = 9,4, 5,3 Hz, 1H), 7,51 — 7,45 (m, 2H), 5,31 (hept, J = 6,3 Hz, 1H), 1,43
(d, J=6,3 Hz, 6H). 13C NMR (101 MHz, CDCI3) & 162,72 (d, J = 3,5 Hz), 158,12
(d,J=12,6 Hz), 155,49 (d, J = 12,4 Hz), 149,41 (d,J = 11,0 Hz), 147,16 (dd, T = 17,9,
1,0 Hz), 146,73 (d, J = 10,9 Hz), 136,51 (d, J = 0,9 Hz), 130,34 (d, J = 6,6 Hz)
128,93 (s), 113,80 (d, J = 16,1 Hz), 70,25 (s), 21,85 (s).19F NMR (376 MHz,
CDCI3) 0 -124,73 (dd, J = 17,7, 9,5 Hz), -144,38 (dd, J = 17,7, 5,4 Hz). LRMS. Tinh
toan phan tich C16H15F2NO3: 307,10. Thu dugc béng thuc nghiém: m/z = 307 (M+),
221,206. MP. 73-74 °C.

Vi du 7: Isopropyl 4,5-diflo-6-phenylpicolinat

cl F F
cl & F B F B
N7 cl N F NG OW/
o) o) o)

Dung dich chtra 4,5-diclo-6-phenylpicolinoyl clorua (1,76 g, 6,14mmol) trong
sulfolan (40mL, dugc 1am khd trén ray phan tir 4A, ~100ppm H20) dwgc bd sung
kali florua (2,14 g, 36,9mmol). Hdn hop phan tng ndy dugc gia nhiét & nhiét do
130°C trong thoi gian 24 gid. Hon hop phan tng nay dugc phan tich bang GC-MS va
9F NMR. (Dit lidu d6i véi 4,5-diflo-6-phenylpicolinoyl florua, GC-MS: m/z = 237,
189; F NMR (376 MHz, Toluen-d8) 8 17,03 (s), -124,14 (d, J= 19,1 Hz), -140,76
(d, J= 19,1 Hz). H8n hop phan ting nay dugc dé ngudi dén nhiét do trong phong va
trietylamin (1,1mL, 7,7mmol) va isopropanol (0,7mL, 9,2mmol) dugc bd sung vao.
Sau khi khudy 1,5 gid, hdn hop phan tng ndy dugc pha lodng bing nudc (100mL) va
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dugc chuyén dén phéu chiét. Hon hop phan tng nay dugc chiét bang metyl tert-butyl
ete (MTBE, 2 x 50mL). Cac phan chiét hitu co két hop dugc rira bang nude (3 x
50mL) va dung dich NaCl (50mL) bdo hoa va dugc c¢b dudi 4p sudt giam dé thu
dugc ddu mau nau. San phdm diu thé dugc tinh ché bing séc ky nhanh trén silicagel
(gradien hexan/etyl axetat, 100% hexan = 20% hexan/etyl axetat) dé tao ra 1,2g
isopropyl 4,5-diflo-6-phenyl-picolinat (hiéu suit 70%) dudi dang ddu mau vang. 'H
NMR (400 MHz, CDCI3) 0 8,07 — 7,99 (m, 2H), 7,89 (dd, J= 9,4, 5,3 Hz, 1H), 7,56
— 7,42 (m, 3H), 5,31 (hept, J= 6,3 Hz, 1H), 1,43 (d, J = 6,3 Hz, 6H). 3C NMR (101
MHz, CDCI3) & 162,89 (d, J = 3,4 Hz), 156,74 (dd, J = 264,2, 12,5 Hz), 148,07 (dd,
J =268,9, 10,8 Hz), 146,99 (dd, J = 309,2, 10,8 Hz), 145,45 (s), 134,12 — 133,60
(m), 130,20 (s), 129,05 (d, J= 5,9 Hz), 128,64 (s), 113,56 (d, J= 16,0 Hz), 70,14 (s),
21,86 (s). ’F NMR (376 MHz, CDCl;3) ¢ -125,22 (dd, J = 17,7, 9,5 Hz), -144,74 (dd,
J=17,7,5,4 Hz). LRMS. Tinh toan phéan tich C1sHi3F2NO: 277,09. Thu dugc béng
thuc nghiém: m/z =277 (M¥), 218, 191.

Vidu 8: Isopropyl 4,5-diflo-6-(4-metoxyphenyl)picolinat

Cl F F
c | A F | X F | X
N/ cl N/ F N/ Ow/
0
HsCO ° H,CO © H;CO

Dung dich chuoa 4,5-diclo-6-(4-metoxyphenyl)-picolinoyl clorua (2,5 g,
7,9mmol) trong sulfolan (40mL, dugc lam kho trén riy phan tir 4A, 100ppm nuéc)
dugc bd sung kali florua (2,75 g, 47,4mmol). Hon hop phan tng niy dugc gia nhiét
& nhiét d6 150°C trong thoi gian 24 gio. Kali florua bd sung (1,4 g, 24mmol) dugc
b6 sung va hdn hop phan g nay dugc gia nhiét & nhiét d6 150°C thém 24 gid. Hon
hop phan tng nay duge phan tich bang GC-MS va F NMR. (Dir liéu d6i véi 4,5-
diflo-6-(4-metoxyphenyl)-picolinoyl florua, GC-MS: m/z = 267, 224, 176; 9F NMR
(376 MHz, toluen) & 16,94 (s), -124,65 (d, J = 19,1 Hz), -141,23 (d, J = 19,1 Hz).
Hoén hop phan ung nay dugc dé ngudi dén nhiét d6 trong phong va trietylamin
(1,4mL, 9,9mmol) va isopropanol (0,9mL, 11,9mmol) dugc bd sung vao. Sau khi
khudy 1,5 gio, hdn hop phan ing nay dugc pha lodng bang nuée (125mL) va dugc
chuyén dén phéu chiét. Hon hop phéan tng nay dwoc chiét bing metyl tert-butyl ete
(MTBE, 2 x 75mL). Céc phan chiét hitu co két hop duge rira bang nude (3 x 75mL)
va dung dich NaCl bdo hoa (75mL) va dugc ¢b dudi 4p suét giam dé thu dugc diu
mau nau. San phdm diu thd duoc tinh ché bang sic ky nhanh trén silicagel (gradien
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hexan/etyl axetat, 100% hexan - 20% hexan/etyl axetat) dé tao ra 0,60 g (hi€u suét
25%) isopropy! 4,5-diflo-6-(4-metoxyphenyl)-picolinat dudi dang chat rdn mau vang
nhat. 'H NMR (400 MHz, CDCls) & 8,08 — 8,01 (m, 2H), 7,82 (dd, J=9,5, 5,2 Hz,
1H), 7,04 — 6,97 (m, 2H), 5,30 (hept, J = 6,3 Hz, 1H), 3,86 (s, 3H), 1,42 (d, J = 6,3
Hz, 6H), 1*C NMR (101 MHz, CDCl3) 8 162,93 (s), 161,22 (s), 156,68 (dd, J =
263,5, 12,7 Hz), 147,70 (dd, J = 267,9, 10,9 Hz), 146,61 (dd, J = 286,4, 10,5 Hz),
145,18 (s), 130,53 (d, J = 6,6 Hz), 126,43, 114,02 (s), 112,77 (d, J= 16,1 Hz), 69,99
(s), 55,32 (s), 21,82 (s), 'F NMR (376 MHz, CDCls) o -125,81 (d, J = 17,7 Hz), -
145,30 (d, J = 19,1 Hz), LRMS. Tinh toan phén tich d6i v6i C16HisFNOs: 307,10.
Thu duge bang thye nghiém: m/z = 307 (M%), 221, 206.

Vi du 9: Metyl  6-(4-clo-2-flo-3-metoxyphenyl)-4,5-diflo-2-
pyridincacboxylat
cl
Cl B
NN O
cl F °
OCH, OCHjz OCH;,3

Hon hop chira 1,74 g (30mmol, 6 duong lugng) of KF (dugc 1am kho & nhiét do
115°C v6i viée phun Nz qua dém), 1,85 g (Smmol) 6-(4-clo-2-flo-3-metoxyphenyl)-
4,5-diclo-2-pyridincarbonyl clorua va 10mL sulfolan (dwoc lam khé bing céach sir
dung rdy phén tir 4A) dugc gia nhiét & nhiét do 130°C trong thoi gian 10 gid va sau
d6 ¢ nhiét do trong phong qua dém. Phan tich dién tich bing LC d4 cho biét phan
ng khong hoan toan (63% san phim, 15% hop chét trung gian mono-flo). Hén hop
nay dugc gia nhiét & nhiét do 130°C thém 7 gio, khi phan tich dién tich bing LC da
cho biét 74% sian phim va 4% hop chét trung gian mono-flo. Sau khi dugc 1am lanh
dén 50°C, 0,24mL (6mmol) MeOH dugc bd sung vao, va hdn hop duge khudy &
nhiét d trong phong qua dém. Hon hgp mau hd phach nay dugc bd sung ting giot
H>0 véi lugng 10mL trong thdi gian 20 phit vao. Vao lic ddu, chit rin dinh duge
tao thanh, cudi cing bién mét dé hdn hop mau hoi ndu x4m dic. Sau khi khudy &
nhiét d§ trong phong trong thoi gian 15 phut, hdn hop gidng bun nay duoc loc
(cham), dugc rira bang 4mL 1:1 sulfolan/H,O va 2 1dn bang 4mL H,O dé thu dugc
544 ¢ chit rin mau ndu. Chét rén nay dugc lam kho dé tao ra 1,54g bot mau nau
vang. Phan tich LC chuén ngi di cho biét do tinh khiét bing 78,4% khéi luong, hiéu
suit 73,0%.

Tinh ché metyl 6-(4-clo-2-flo-3-metoxyphenyl)-4,5-diflo-2-pyridincacboxylat
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Nguyén li€u tur thtr nghiém trudce (1,8 g, 67% dién tich LC) dugc gia nhiét va
duoc hoa tan trong 15mL toluen. Dung dich nay dugc sic ky nhanh trén silic oxit
(500 g, 70-230 ludi) rira giai véi toluen. Sau khi 10L toluen dugce cho di qua cot, san
toluen chira san pham dugc cb trong chdn khong dé thu dugc 647 mg chét rin mau
trang, d6 tinh khiét theo phan tich LC 14 94% dién tich. Chét rin nay dugc hoa tan
trong 3mL axetonitril, duoc 1am lanh trong ti lanh, dugc loc va duge rira bing
0,5mL axetonitril lanh dé tao ra 529mg chét rin mau tréng, mp 134-134°C, d¢ tinh
khiét theo phan tich LC 12 97% dién tich. EIMS m/e (cuong do twong dbi) 331 (1CL,
50), 273 (1Cl, 100), 238 (46), 237 (28), 222 (14), 194 (48); '"H NMR (400 MHz,
CDCl) 0 8,05 (dd, J=9, 6 Hz, 1 H), 7,35-7,27 (m, 2 H), 4,01 (s, 3 H), 4,00 (d, J=1
Hz, 3 H); 'F NMR (376 MHz, 'H khir lién hop, CDCl3) § 123,64 (d, J=20 Hz), -
128,51 (d, /=31 Hz), "139,59 (dd, J=31, 20 Hz); ’F NMR (376 MHz, CDCl3) ¢ -
123,64 (dd, J= 19, 9 Hz), 128,51 (dd, J=31, 6 Hz), "139,59 (ddd, /=31, 19, 6 Hz).

Diéu ché hop chat trung gian: 6-aryl-clopicolinoyl clorua

Vi du 10: Isopropyl 4,5-diclo-6-phenylpicolinat

cl
cl (Ph3P),PdCl, (4 mol%) al
cl KF-2H,0 (3 equiv N
| AN . B(OH)2 2 ( q ) | _ o
o NN O ©/ MeCN/H,O (3/1) N \‘/
I Y 65-68 °C, 3 h o

82%

Binh day tron ba c¢b dung tich 125mL dugc nap kali florua dihydrat (4,52 g,
38,0mmol), axit phenylboric (4,88 g, 40mmol), este isopropyl 4,5,6-triclopicolinat
(4,28 g, 16,0mmol), MeCN (60mL), va H,O (20mL). Huyén phu thu duge duge suc
N; trong 15 phut, sau d6 bis-triphenylphosphinpaladi (I) clorua (0,45 g, 0,64mmol)
dugc bd sung vao. Sau d6, huyén phit mau vang thu dugc duogc suc trong 15 phit,
tiép d6 duoc gia nhiét dén 65-68°C. Sau 1 gid khudy, phin nhé (1-2 pL) dugc 14y ra
va dugc pha lodng bang MeCN (2mL). Phan nhé nay dugc phén tich bing HPLC
bang cich theo doi muc dd tiéu thu cta nguyén liéu este isopropyl 4.5,6-
triclopicolinat. Sau 3 gi¢ phan ng duong nhu hoan thanh. Lép 4o gia nhiét dugc
loai bo va hdn hop dugc 1am ngudi dén nhiét do méi trudng va duge pha loang bang
MeCN/EtOAc/H,0 (150mL, 2/2/1). Sau d6, cac 16p duge tach ra bang cach sir dung
ph&u tach va 16p hiru co nay dugce bd sung silicagel ~ 22 g. Dung mdi dugc loai bo
trong chdn khéng va chét rin dugc tinh ché bing CombiFlash bing cach st dung cot
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220g. Cb cac phan nhd, thu duoc 4,07g chit rin mau tring (82%). MP = 94-96°C; 'H
NMR (400 MHz, CDCL) & 8,12 (s, 1 H, pyridin H), 7,74-7,71 (m, 2 H), 7,49-7,46
(m, 3 H), 5,31 (h, J= 6,4 Hz, 1 H), 1,41 (d, J = 6,4 Hz, 6 H); 3C NMR (100,6 MHz,
 CDCL) 8 163,1, 158,6, 146,5, 144,3, 137,5, 132,1, 129,6, 129,4, 128,0, 125,0, 70,2,
21,8; Tinh toan phan tich bé'mg LRMS ddi v&i C1sHi3CLN20z: 309,03. Thu duge
bang thuc nghiém: 309 (M*), 223 (M*-CO,Pr), 188, 152, 125.
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Vidu 11: Axit 4,5-diclo-6-phenylpicolinic

Cl
Cl | N o] X
N/ Oj/ | N/ OH
o) O

Binh d4y tron 3-cd dung tich 125mL dugc 13p thiét bi ngung ty, cira nap nito,

may khudy trén cao, nhiét ké va 16p 4o gia nhiét, dugc nap isopropyl 4,5-diclo-6-
phenyl picolinat (7,0 g, 22,5mmol) va isopropyl rugu (65mL). Hon hop phan tmg
nay dugc gia nhiét dén 40°C va kali hydroxit (85%, 5,1 g, 77,4mmol) va nuéc (5mL)
dugc bd sung vao. Chit rin dugc két tiia khoi hdn hop niy va né trd nén khé khudy.
Hdn hop nay dugc pha lodng bang nudc (250mL) dé hoa tan hiu hét cac chét rin va
duoc khuéy & nhiét do trong phong. Axit sulfuric ddm dic (SmL) dugc bd sung ting
giot vao hdn hop phan g nay dé dat dugc d6 pH ~2 va cac chét rin dugc két tia
khoi hdn hgp nay. Chét rin dugc tach ra bang cach loc chin khong va dugc rira bing
nude (2 x 100mL), sau d6 dugce 1am kho trong td hit. 5,8 g (96% hiéu sufit) axit 4,5-
diclo-6-phenyl picolinic dugc tach ra dudi dang chét rdn mau tring. '"H NMR (400
MHz, CDCl3) 6 8,28 (s, 1H), 7,74 — 7,60 (m, 2H), 7,59 — 7,45 (m, 3H), 5,98 (br s,
1H). !3C NMR (101 MHz, CDCl3) & 162,97, 157,76, 146,26, 144,00, 136,51,
133,84, 130,02, 129,26, 128,38, 124,16., MP. 159-160 °C.

Vidu 12: 4,5-diclo-6-phenylpicolinoyl clorua

CI Cl
Cl N Cl X
| N/ OH | NS Cl
o (0]

Hdn hop chira axit 4,5-diclo-6-phenylpicolinic (3,00 g, 11,2mmol) trong toluen
(40mL) dugc bd sung thionyl clorua (1,22mL, 16,8mmol) va dimetylformamit
(0,04mL, 0,6mmol). Hon hgp phan Ung nay dugc gia nhi¢t ¢ nhiét d6 80°C trong
thoi gian 3 gid. Phan tich HPLC phin nhé dugc xir Iy bing metanol va

dimetylaminopyridin da cho biét sy chuyén hoa cua nguyén lidu 13 hoan toan. Hon
hop phéan g nay dugc d& ngudi dén nhiét do trong phong va sau d6 duge cd dudi
ap suit giam dé thu duoc chét rin mau tring. Toluen (40mL) dugc bd sung dé hoa

tan chat ran va dugc co dudi dp suat giam va sau d6 quy trinh nay duogc ti€n hanh lan
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thit hai. 4,5-diclo-6-phenylpicolinoyl clorua dugc tach ra dudi dang chét rin mau
trang (2,84 g, hiéu suit 89%). 'H NMR (400 MHz, CDCl;) & 8,14 (s, 1H), 7,83 —
7,75 (m, 2H), 7,55 — 7,47 (m, 3H). 3C NMR (101 MHz, CDCl;) & 168,80, 158,88,
146,42, 145,21, 136,79, 134,40, 129,98, 129,61, 128,31, 124,74., Tinh toan phan tich
bing LRMS d6i véi C12HeCI:NO: 284,95. Thu duoc bing thuc nghiém: m/z = 285
(M"), 250 (M*-Cl), 222, 187, 152. , MP. 106-111°C.

Vidu 13: Isopropyl 4,5-diclo-6-(4-metoxyphenyl)picolinat

cl
| al (PhsP),PdCl, (4 mol%) oA
c : i
| SN . B(OH), KF-2H,0 (3 equiv) l D o
o NN O - /©/ MeCN/H,0 (3/1) N Y
I T/ 0 6062°C,3h o 0

57%

Binh day tron ba c¢b dung tich 125mL dugc nap kali florua dihydrat (5,65 g,
60,0mmol), axit 4-metoxyphenylboric (3,42 g, 22,5mmol), este isopropyl 4,5,6-
triclopicolinat (4,00 g, 15,0mmol), MeCN (72mL), va H,O (24mL). Huyén phu thu
dugc dugce suc N trong 15 phut, sau d6 bis-triphenylphosphinpaladi (IT) clorua (0,42
g, O,60mmol) dugc bd sung vao. Sau do, huyén phu mau vang thu dugc dugc suc
trong 15 phut, tiép d6 duogc gia nhiét dén 60-62 °C. Sau 1 giv khudy, phin nhé (1-
2uL) duoc 14y ra va duge pha lodng bang MeCN (2mL). Phin nhé nay dugc phan
tich bang HPLC bang cach theo ddi mirc d§ tiéu thu cia este isopropyl 4.5,6-
triclopicolinat ban d4u. Sau 3 gid, phan (mg dudng nhu hoan thanh. Lép 4o gia nhiét
dugc loai b va hdn hop dugc 1am ngudi dén nhiét d6 moi truong va dugce pha loang
bang hdn hgp MeCN/PhMe/H,O (100mL, 4/3/3). Sau d6, cac 16p dugc tach ra va 16p
hitu co duge bd sung silicagel ~ 22 g. Dung méi dugc loai bd trong chan khong va
chit rén dugc tinh ché bing CombiFlash d& thu duoc chit rin mau tring c6 khdi
luong 2,90 g (57%). MP = 113-116 °C; 'H NMR (400 MHz, CDCl3) § 8,07 (s, 1 H,
pyridin H), 7,74 (dt, J=9,2, 2,8 Hz, 2 H), 6,99 (dt, J= 8,8, 2,8 Hz, 2 H), 5,30 (h, J=
6,0 Hz, 1 H), 1,41 (d, J = 6,0 Hz, 6 H); BC NMR (100,6 MHz, CDCl3) & 163,2,
- 160,6, 158,1, 146,4, 144,2, 131,7, 131,2, 129,9, 124,4, 113,4, 70,1, 55,3, 21,8; Tinh
toan phan tich bing LRMS db6i v6i CisHisClNOs: 339,04. Thu dwgc bang thuc
nghiém: 339 (M), 253 (M*-O'Pr), 218, 203, 182.
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Vi du 14: Axit 4,5-diclo-6-(4-metoxyphenyl)picolinic

Cl

Cl
Cl | X Cl N
N/ O\'/ l N/ OH
(0]
H,CO H,CO ©

Hdn hop chira isopropyl 4,5-diclo-6-(4-metoxyphenyl)picolinat (5,25 g,
15,4mmol) trong tetrahydrofuran (40mL) va nuéc (10mL) dugc bd sung Kkali
hydroxit (1,26 g, 22,4mmol). Hén hop phén Ung dugc khuéy ¢ nhiét d0 nhiét do
trong phong trong thoi gian 12 gid. Sau 1 gid khudy, chét rin dugc két tia khoi hdn

hop nay. HCI (dung dich nuéc) (2N, 25mL) duoc bd sung vao hdn hop phan tmg dé
tao ra hdn hop hai pha trong subt. Hon hop nay dugc bd sung vao nude (75mL) bing
phéu chiét va dugc chiét bing EtOAc (2 x 75mL). Céc 16p hitu co két hop duge rira
bang nuéc (25mL) va dung dich NaCl bdo hoa (50mL) va sau d6 dugc cd dudi ap
sudt giam @& thu dwoc 4,57 g (hiéu sudt 99%) axit 4,5-diclo-6-(4-
metoxyphenyl)picolinic dudi dang chét rin mau tring. 'H NMR (400 MHz, CDCl;)
d 8,23 (s, 1H), 7,72 — 7,64 (m, 2H), 7,07 — 6,99 (m, 2H), 3,89 (s, 3H). 3C NMR (101
MHz, C]jCls) d 162,78, 161,05, 157,26, 146,30, 143,76, 133,54, 130,98, 128,72,
123,45, 113,77, 55,48.; mp = 164-181 °C.

Vi du 15: 4,5-diclo-6-(4-metoxyphenyl)picolinoyl clorua

cl cl
cl I N (of I N
N OH NN C
o]
H3CO H;CO ©

Hén hop chira axit 4,5-diclo-6-(4-metoxyphenyl)-picolinic (4,50 g, 15,1mmol)
trong toluen (40mL) dwoc bd sung thionyl clorua (1,65mL, 22,6mmol) va
dimetylformamit (0,06mL, 0,8mmol). Hon hgp phan tmg nay duogc gia nhiét & nhiét
d6 80°C trong thoi gian 12 gid. Phan tich HPLC phan nhé duogc xir Iy bang metanol
va dimetylaminopyridin da cho biét sy chuyén hoa ciia nguyén liéu 14 hoan toan.
Hon hop phan ting ndy duoc dé ngudi dén nhiét d9 trong phong va duoc cd dudi ap
sudt giam dé thu dugc chét rin mau vang. Toluen (40mL) duoc bd sung vao dé hoa
tan chat rdn va dugc cd dudi 4p sudt giam va sau d6 quy trinh nay duoc tién hanh 1in
thir hai. 4,5-diclo-6-(4-metoxyphenyl)-picolinoyl clorua duoc tach ra duéi dang chit
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ran mau vang (4,64 g, hiéu suit 97%). '"H NMR (400 MHz, CDCl3) & 8,09 (s, 1H),
7,85 — 7,77 (m, 2H), 7,06 — 6,98 (m, 2H). 3C NMR (101 MHz, CDCl;) 168,91,
161,06, 158,35, 146,26, 145,13, 133,92, 131,35, 129,16, 124,13, 113,70. , LRMS.
Tinh toén phan tich d6i véi C13HsCIsNO,: 3 14,96. Thu duoc bé‘mg thuc nghiém: m/z
=253 (M*-COCl), 218.
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Vidu 16: Isopropyl 4,5-diclo-6-(4-clophenyl)picolinat

cl (PhsP),PdCl, (4 mol%)
Cl | N . B(OH), KF-2H,0 (3 equiv)
PN O J©/ MeCN/H,0 (3/1) \|/
I \[/ cl 65-68 °C,3 h

62%

Binh day tron ba c¢b dung tich 125mL dwoc nap kali florua dihydrat (4,52 g,
38,0mmol), axit 4-clophenylboric (5,00 g, 32,0mmol), este isopropyl 4,5,6-
triclopicolinat (4,28 g, 16,0mmol), MeCN (70mL), va H>O (23mL). Huyén phu thu
dugc dugc suc N2 trong 15 phut, sau d6 bis-triphenylphosphinpaladi (II) clorua (0,45
g, 0,64mmol) dugc bd sung vao. Sau d6, huyén phit mau vang thu dugc ndy dugce
suc trong 15 phut, tiép d6 duoc gia nhiét dén 65-68°C. Sau 1 gid khudy, phin nhé (1-
2 pL) duge 14y ra va dugc pha loang bing MeCN (2mL). Phin nhé nay duoc phan
tich bang HPLC bang cich theo doi muc d6 tiéu thu cia este isopropyl 4,5,6-
triclopicolinat ban diu. Sau 3 gid, phan tmg dudng nhw hoan thanh. L6p 4o gia nhiét
dugc loai bd va hdn hop duge 1am ngudi dén nhiét d6 maéi truong va duge pha lodng
bang hdn hgp MeCN/PhMe/H,0 (80mL, 2/3/2). Sau d6, cac 16p dwoc tach ra va 16p
hitu co dugc bd sung silicagel ~ 22,5 g. Dung méi dugc loai bé trong chan khong va
chét rin duge tinh ché bang CombiFlash dé thu dugc 3,44 g chét rén mau tring sau
khi ¢6 dung mdi (62%). mp = 133-135 °C; 'H NMR (400 MHz, CDCl3) § 8,13 (s, 1
H, pyridin H), 7,69 (dt, J= 8.8, 2,0 Hz, 2 H), 7,29 (dd, J = 8,4, 2,0 Hz, 2 H), 5,31 (h,
J=6,0Hz, 1 H), 1,41 (d, J= 6,0 Hz, 6 H, CH3); 3C NMR (100,6 MHz, CDCl;) 6
162,9, 157,4, 146,6, 144,5, 135,8, 135,7, 132,0, 131,0, 128,3, 125,2, 70,3, 21,8; Tinh
toan phan tich bing LRMS dbi v6i CisHi2C3NO2: 342,99. Thu dugc bing thyc
nghiém: 343 (M*), 257 [(M*-CO»Pr)], 222, 186, 151.

Vidu 17: Axit 4,5-diclo-6-(4-clophenyl)picolinic

Cl

C
Cl X Cl XN
| N/ O\‘/ | N/ OH
Cl (o] 0]

Cl

Binh d4y tron 3-c6 dung tich 125mL dugc 1ip thiét bi ngung tu, nito cta nap,
may khudy trén cao, nhiét ké va 16p 4o gia nhiét, dugc nap isopropyl 4,5-diclo-6-(4-
clophenyl) picolinat (7,6 g, 22,1mmol) va rugu isopropylic (70mL). Hon hgp phan
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ting nay dugc gia nhiét &én 40°C va kali hydroxit (85%, 5,1 g, 77,4mmol) va nuéc
(5mL) dugc bd sung vao. Chét rén duoc két tia khoi hdn hop nay va n6 trd nén khd
khudy. Hon hop nay dugc pha lodng bing nude (250mL) dé hoa tan hiu hét cac chat
rin va dugc khudy & nhiét d6 trong phong. Dung dich HC1 ddm dic (12 N, 5,6mL)
dugc bd sung timg giot vao hdn hop phan tng dé dat dugc do pH ~2 va céc chit rin
duogc két tiia khoi hdn hop nay. Chét rén duoc tach ra bing cach loc chan khong,
dugc rira bing nude (2 x 100mL), va sau d6 dugc lam kho dé thu duge 7,3 g (hiéu
sudt 108% khdi lugng) axit 4,5-diclo-6-(4-clophenyl)picolinic dudi dang chét rin
mau tra"mg. "H NMR (400 MHz, THF/D20) ¢ 8,19 (d, J = 11,2 Hz, 1H), 7,84 — 7,73
(m, 2H), 7,50 (dd, J= 10,3, 3,5 Hz, 2H). 3*C NMR (101 MHz, THF/D,0) o 167,70,
156,03, 152,40, 143,60, 136,49, 134,76, 131,22, 129,24, 128,04, 124,71., MP. 229
°C.

Vi du 18: 4,5-diclo-6-(4-clophenyl)picolinoyl clorua

Cl
Cl

\

Cl

Cl

Hon hgp chira axit 4,5-diclo-6-(4-clophenyl)picolinic (3,00 g, 9,9mmol) trong
toluen (25mlL.) dugc bd sung thionyl clorua (1,08mL, 14,9mmol) va dimetylformamit
(0,04mL, 0,5mmol). Hon hop phan tng ndy dugc gia nhiét & nhiét do 80°C trong
thoi gian 2,5 gio. Phan tich HPLC hdn hop phin tng dugc xir Iy bang metanol va
dimetylaminopyridin d4 cho biét van con nguyén liéu. Hn hop phan ung nay duogc
dé nguoi dén nhiét d6 trong phong va thionyl clorua bd sung (0,5mL, 6,9mmol) va
dimetylformamit (0,04mL, 0,5mmol) dugc bd sung vao. Hn hop pPhan Gng nay
dugc gia nhiét & nhiét do 80°C thém 2 gid. Hon hop phan tmg ndy dugc dé ngudi
dén nhiét do trong phong va duoc cd dudi ap suat giam dé thu dugc chét rin mau
tring. Toluen (40mL) duogc bd sung d& hoa tan chit rin va dugc co duéi ap suét
gidam va sau d6 quy trinh nay dugc tién hanh lin tht hai. 4,5-diclo-6-(4-
clophenyl)picolinoyl clorua dugc tach ra dusi dang chat rin mau tring (3,05 g, hiéu
sudt 96%). 'H NMR (400 MHz, CDCls) § 8,15 (s, 1H), 7,79 — 7,72 (m, 2H), 7,53 —
7,46 (m, 2H). 1*C NMR (101 MHz, CDCl3) & 168,66, 157,63, 146,48, 145,44,
136,35, 135,10, 134,28, 131,04, 128,63, 124,90. LRMS: Tinh to4n phén tich d6i voi
C12HsCLiNO, 320,91. Thu dugc bang thuc nghiém: m/z = 257 (M*- COCI), 222, 207,
186, 151.

-32-



20617

Vidu 19: 4,5-diclo-6-(4-clo-2-flo-3-methyoxyphenyl)picolinoyl

clorua
cl
cl | N
N
cl F ©
OCHjs OCHs

Hdn hop chira 33,5 g (95mmol) axit 6-(4-clo-2-flo-3-metoxyphenyl)-4,5-diclo-2-
pyﬁdin carboxylic, 10,2mL (140mmol) thionyl clorua, 0,ImL N,N-dimetylforamit
(DMF) va 200mL toluen dugc gia nhiét & nhiét 46 75°C trong thoi gian 5 gio. Su
tién trién ciia phan tng dugc kiém tra bing murc dd chuyén hoa cia clorua axit thanh
este metyl clia né (mot giot hon hop phan tmg duge bd sung vao 5 giot dung dich
metanol 10% khéi hrong chira 4-(dimetylamino)pyridin, viéc gia nhiét nhanh dén
nhiét d6 hdi luu, pha lodng bing axetonitril va tiém). Phan tich LC da cho biét vin
con 8% dién tich axit carboxylic va 3% dién tich san phim khong xac dinh dugc.
SmL thionyl clorua nita va 0,ImL DMF dugc bd sung vao, va viéc gia nhiét dugc
tiép tuc thém 2 gid. Sau khi khudy & nhiét do trong phong qua dém, hdn hop phan
ting nay dugc loc d loai bo lugng nhéd chit khong tan. Phin dich loc dugc co trong
chdn khéng, va toluen dugc bd sung hai 1an va duoc cb lai trong chdn khéng @& loai
b thionyl clorua con lai. Chat rdn mau tring thu duoc (38,6 g) dugc lam kho trong
10 sdy chan khong & nhiét d6 40°C @& tao ra 33,3g chét rin mau tring, mp 134-
136°C. Phan tich LC chuén ndi (chuyén hoa thanh este metyl ctia né nhu néu trén)
da cho biét 98,1% khédi lugng. EIMS m/e (cudng dd twong déi) 369 (4Cl, 80), 332
(3Cl, 38), 304 (3Cl, 82), 269 (2Cl, 100), 254 (2Cl, 30), 226 (2Cl, 73), 191 (30), 156
(46); 'H NMR (400 MHz, CDCI3) & 8,23 (s, 1 H), 7,32 (dd, J=8, 2 Hz, 1 H), 7,15
(dd, J= 8, 7 Hz, 1 H), 4,02 (dd, /=1 Hz, 3 H); ’F NMR (376 MHz, 'H khi lién hop,
CDCls3) 6 126,83.

Céac phuong an mo ta trén day chi dugc dung lam vi du, va cac chuyén gia trong
linh vuc s& hiéu duge réng, hoic s& c6 thé thiét 14p dugc viéc sir dung khong nhiéu
hon c4c thir nghiém thong thuong, nhiéu hop chit, chit, va cac phuong phép cu thé
tuong dwong. T4t ca cic phuwong 4n twong duwong ndy déu dugc xem la thude pham

vi cua sdng ché va dugce bao gém trong céc di€ém yéu cau bao hd kém theo.
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1. Quy trinh diéu ché hop chét ¢6 cong thirc I:

(R)m

n | _
kN F

o @
trong do:

R dugc chon tir nhém bao gém halo; alkyl; xycloalkyl; alkenyl;
alkynyl; alkoxy va aryl dugc thé bang tir 0 dén 5 phan tir thé doc 1ap dugc chon tir
nhém bao gdm halo, Ci-Cs4 alkyl, Ci-Cs haloalkyl, Ci-Cs alkoxy va Cj-Cs
haloalkoxy;

m béng 0, 1, 2 hodc 3; va

n bing 1,2, 3 hoac 4;

trong d6 téng cf;a m va n 13 nhé hon hoic bang 4;
bao gdm budc flo héa hop chét cé cong thic A:

(R)m

AR
N

o (A
trong d6 R, m va n 1a nhu dugc x4c dinh trén day;
bing ngudn ion florua dé tao ra hop chét c6 cong thirc .
2. Quy trinh theo diém 1, trong d6 m bang 0.
3. Quy trinh theo diém 1, trong d6 n bing 2 hoic 3.

4. Quy trinh theo diém 1, trong d6 hop chét c6 cong thuc I 1a:
(Fa T >
n
R)\N F
0]

-34-



20617

trong d6 R 14 aryl dugc thé bang tir 0 dén 5 phan tir thé doc lap dugce
chon tir nhém bao gdm halo, C1-Cs alkyl, C1-Cs haloalkyl, C;-C4 alkoxy va Ci-Cs
haloalkoxy; va

n bang 1, 2 hogc 3, trong d6 t6t hon néu n bang 2, va trong d6 tét hon
nita néu hop chét c6 cong thirc I 1a:

F
Fl\
RN N F

trong d6 R 13 phenyl dugc thé bang tir 0 &én 5 phén tir thé doc lap duogc
chon tir nhém bao gdm halo, Ci-Cs alkyl, C1-Cs haloalkyl, C1-Cs alkoxy va Ci-Cs
haloalkoxy.

5. Quy trinh theo diém bt ky trong sé cac diém tir 1 dén 4, trong d6 buédce flo hoa
hop chét c6 cong thire A dugce tién hanh véi s ¢6 mit ciia chat xic tac, trong do chét
xtic tac dugc chon tir nhém bao gdm ete crown, phospho halogenua, polyete, mubi
phosphat, va amoni halogenua dugc thé bén 14n, va trong d6 t6t hon néu chat xdc tac

1a ete crown, va tot hon nita néu chat xtc tac la 18-crown-6.

6. Quy trinh theo diém bat ky trong sb cac diém tr 1 dén 4, trong d6 ngudn ion
florua 13 florua kim loai, t8t hon néu dugc chon tir nhém bao gém natri florua, kali
florua va xesi florua, tt hon nita néu 12 kali florua.

7. Quy trinh theo diém bt ky trong sé cac diém tir 1 dén 4, trong d6 quy trinh nay
bao gdm dung mdi, trong do dung moi 1a alkyl nitril hodc alkyl sulfon, t5t hon néu
dung moi 1a axetonitril hodc sulfolan.

8. Quy trinh theo diém 1, d didu ché hop chét c6 cong thirc:

(Fjo—t-

n—l/

R)\N F
(@)

trong d6:
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R 12 phenyl dugc thé bang tir 0 dén 5 phan tir thé doc 1ap dugce chon tur
nhém bao gbébm halo, Ci-Cs alkyl, C;-Cq haloalkyl, Ci-Cs4 alkoxy va Ci-Cs4
haloalkoxy; va

n bang 1 hoic 2;

bao gdm budc cho hop chét c6 cong thire A:

(Chp—t=
;;//E:;;:;]\\TF/(:I
o (A

trong do R va n 1a nhu dugc xac dinh trén day;

phén Ung véi kali florua véi sy c6 mét cia ete crown va dung moéi, trong dé tot hon

néu dung moi la axetonitril hodc sulfolan.

9. Quy trinh diéu ché hop chét c¢6 cong thuc II:

(R)m
AR

(F)nTN/ OR!

° D

trong do:

R dugc chon tr nhém bao gébm halo; alkyl; xycloalkyl; alkenyl;
alkynyl; alkoxy va aryl dugc thé bang tir 0 dén 5 phén tir thé doc 1ap dugce chon tir
nhém bao gbébm halo, Ci-Cs alkyl, C1-Cs4 haloalkyl, C;-Cs alkoxy va Ci-Cs
haloalkoxy;

R! dugc chon tir nhém bao gff)m H; alkyl; xycloalkyl; alkenyl; alkynyl;
C7-C11 arylalkyl khong duoc thé hodc duge thé; va aryl duoc thé bang tir 0 dén 5
phén tir thé doc 1ap dugce chon tir nhém bao gdm halo, C1-Cy alkyl, C1-C4 haloalkyl,
C1-C4 alkoxy va Ci-Cs4 haloalkoxy;

m bﬁng 0, 1, 2 hodc 3; va
n b%lng 1, 2, 3 hoic 4;

trong d6 tong clia m va n bang gitra 1 va 4;
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bao gém budc (a) flo hda hop chit c6 cong thirc A:

(R)m

AR
N

o (A
bang ngudn ion florua d tao ra hop chit c6 cong thirc I:

(R)m

FAG
Fn—u
KD\WF

SENCY

trong d6 R dugc chon tir nhém bao gdm halo; alkyl; xycloalkyl;
alkenyl; alkynyl; alkoxy va aryl dugc thé bang tir 0 dén 5 phan tir thé doc 1ap dugc
chon tir nhém bao gdm halo, Ci-Cs alkyl, C1-Ca haloalkyl, C1-C4 alkoxy va Ci-Cs
haloalkoxy;

m b'fmg 0, 1, 2 hodc 3; va
n b%lng 1,2, 3 hodc 4;

va con bao gdm budc (b) cho hop chit c6 Cong thirc I phan tng v6i ngudn R'OH dé
tao ra hop chét c6 cong thirc II.

10. Quy trinh theo diém 9, trong d6 R! duoc chon tir nhém bao gém H; alkyl;
xycloalkyl; alkenyl; alkynyl; va aryl dugc thé bang tir 0 dén 5 phan tir thé doc lap
dugc chon tir nhém bao gdm halo, C1-Cs alkyl, C1-C4 haloalkyl, Ci-Cs alkoxy va Ci-
C4 haloalkoxy.

11. Quy trinh theo diém 9 hoic 10, trong d6 budc (b) duge tién hanh véi su ¢6 mat
cua bazo.

12. Hop chét c6 cong thirc I:

P L F

°© O
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trong do:

R dugc chon tir nhém bao gbdbm halo; alkyl; xycloalkyl; alkenyl;
alkynyl; alkoxy va aryl dugc thé bang tir 0 dén 5 phan tir thé doc 1ap duoc chon tir
- nhém bao gébm halo, C;-Cs4 alkyl, C;-C4 haloalkyl, Ci-Cs alkoxy va C;-Cs
haloalkoxy;

m béng 0, 1, 2 hodc 3; va
n béng 1, 2, 3 hodc 4;
trong d6 téng ctia m va n bang gitra 1 va 4.

13. Hop chét theo diém 12, trong 6 m bing 0 va n bang 1, 2, 3 hoic 4, trong do t6t
hon néu hop chét nay c6 cong thirc:

F
Fl\
F N N T

14. Hop chét theo diém 12 c6 cong thirc:

(P

n" 1

RN N F
o)

trong d6 R 12 aryl dugc thé bang tir 0 dén 5 phan tir thé doc lap duoc
chon tir nhém bao gdm halogen, Ci-Cs alkyl, C1-C4 haloalkyl, C1-Cs alkoxy va Ci-Cs
haloalkoxy; va

n béng 1, 2 hoac 3.

15. Hop chét theo diém 12, trong d6 n bing 1 hoic 2, trong d6 tét hon néu hop chét
nay co6 cong thirc:
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