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Linh vue k§ thuit dwoe dé cip
Sang ché dé cap dén hop chat trung gian dung dé diéu ché axit 4-alkoxy-3-
hydroxypicolinic.
Tinh trang k§ thuit cia sing ché
Patent My s6 6,521,622 B1 va Pon Patent M§ s6 61/747,723 va 14/142, 183, dugc

két hop vao sang ché bing cach vién dan, dé cap dén hop chit diét nAm amit di vong

thom c6 cong thure dudi day.

OR!
X oYy
P
N \Z
(@)

Céc tai liéu nay ciling gé/cép dén quy trinh diéu ché axit 4-alkoxy-3-
A 3 . .

hydroxypicolinic 1a hop chat trung gian quan trong trong di€u ché hop chat amit di vong

thom néu trén. Tuy nhién, van can c6 quy trinh hitu hiéu hon dé diéu ché axit 4-alkoxy-3-

hydroxypicolinic tir cic nguyén liéu ré tién.
Ban chit ky thuét ciia sang ché

Muc dich cta sang ché 1a dé cip dén hop chét trung gian dung d& didu ché axit 4-

alkoxy-3-hydroxypicolinic.
Cu thé, sang ché d& cap dén cac phuong 4n sau:
1. Hop chét trung gian dung dé diéu ché axit 4-alkoxy-3-hydroxypicolinic dugc

chon tir nhém bao gdm:

NH3+ Br
(@)

\ / CN
a)


cvh140
Textbox
Sáng chế đề cập đến hợp chất trung gian dùng để điều chế axit 4-alkoxy-3-
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b) Br \N CN
OR'
o
Br SN CN
c)
trong do R'1a C1-C;5 alkyl;

OR!
. OH
|

d) Br N CO,H

trong do R'1a Cy-C5 alkyl; va

OR!
_ | OH
NS

¢) N CN

trong 6 R' 1a C;-C; alkyl.

2. Hop chét theo phuong 4n 1, trong d6 hop chét nay 1a:

3. Hop chit theo phuong 4n 1, trong d6 hop chat nay la:

4. Hop chat theo phurong 4n 1, trong d6 hop chét nay 1a: i

5. Hop chét theo phuong 4n 4, trong d6 R' 14 metyl.

NH3+ Br
0]
\ J o
Br
= OH
|
N CN
OR!
= | OH
™
N CN
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6. Hop chit theo phuong 4n 1, trong d6 hop chét nay la:

7. Hop chit theo phuong 4n 6, trong d6 R' 1a metyl.

8. Hop chét theo phuong 4n 1, trong d6 hop chét nay la: N CN vaR'la
Cz-C3 alkyl

OR'
/ OH
o |
9. Hop chét theo phuong 4n 8, trong d6 hop chit nay 1a: N CN var!'1a

C; alkyl.
M5 ta chi tiét sang ché

Thuat nglt “phén 14p”, “budc phan 14p” hodc “cong doan phan 14p” dugc dung
trong ban mo ta dé chi qua trinh phan tich mot phin hodc hoan toan hop chit mong mudn
ra khéi céc thanh phan con lai ctia hdn hop phan tmg thu dugc bang cach sir dung céc
phuong phép tiéu chudn, nhung khong chi gi6i han &, loc, chiét, chung cét, két tinh, ly
tdm, nghién, phan tach pha 16ng-1éng hodc cac phuong phép khac d3 biét trong linh vuc
nay. Hop chét phan 1ap dugc c6 thé c6 do tinh khiét <50% dén > 50%, va c6 thé duge
tinh ché dén d¢ tinh khiét cao hon bang cach sir dung cac phuong phép tinh ché tiéu
chuin. Hop chit phén 1ap dugc ciing ¢ thé duoc sir dung trong budc tiép theo ma cén

hodc khong cin tinh ché thém.

Trong quy trinh theo séng ché, axit 4-alkoxy-3-hydroxypicolinic dugc didu ché tir
furfural trong mot loat cc budc phan tng héa hoc bao gdm amin hoéa xyano, tao mudi
amoni, brom héa/chuyén vi, thé brom bing nhém alkoxit, thay phan nitril, va khir

halogen. Mét sb budc riéng biét nay cé thé dugc thuc hién theo thir ty khac nhau.

Mudi xyano(furan-2-yl)metanamini clorua c6 cong thirc (1a) da dugc diéu ché va
sir dung 1am chét trung gian trong trong quy trinh diéu ché 3-hydroxpicolinonitril va 3-
hydroxy-picolinoamit ¢6 cong thic (1b), nhu dugc moé ta trong Acta Chem. Scand. 19
(1965) pg. 1147-1152,



R3 OH

R2
=z
SN R

1a 1b

trong d6 R? 1a H hodc metyl, R® 1a H hodic 2-propyl, va R* 1a CN hoic C(O)NH,.

A. Quy trinh diéu ché hop chit c6 cong thiic (A)

Trong quy trinh theo séng ché, cac budc a, b va ¢ duge thuc hién, nhu duge mé ta

trong So d6 I dé thu dugc dibromhydroxypicolinonitril c6 cdng thirc (A).

So dd I
Br
¢ S G e o
| \ /" B SN NeN
B D A

Mubi xyano(furan-2-yl)metanamini halogenua c¢6 cdng thirc (D) dugc didu ché
trudce tién bang cach cho furfural c6 cong thirc (B) phan tng véi it nhat mét duong luong
ctia mdi ngudn amoniac va ngudn xyanit (budc a) trong phan tmg da biét trong linh vuc
nay 1a phan tmg téng hop Strecker a-aminonitril dugc md ta trong Organic Syntheses,
Coll. Vol. I, trang 21 va Coll. Vol. Ill,'trang 84 va 88 dé thu duoc amino(furan-2-
yl)axetonitril ¢6 cong thirc (C). Cac ngudn amoniac thich hop bao gdm mubi amoni,
nhung khong chi gigi han &, amoni axetat, amoni bromua, amoni clorua, amoni format,
amoni sulfat vd amoni Xyanit; amoniac hoa tan trong dung méi hitu co, vi du amoniac
trong metanol, amoniac trong etanol va amoniac trong dioxan; amoniac trong nudgc (tic
l1a amoni hydroxit); va amoniac dang 16ng, amoniac dang khan hodc amoniac dang khi.
Ngudn xyanit thich hop bao gdm mudi xyanit, nhung khong chi giéi han &, natri xyanit,
kali xyanit va amoni xXyanit; va hydro xyanit c6 thé dugc bd sung lién tuc cing véi
amoniac vao furfural. Phan img nay c6 thé dugc thuc hién trong dung méi nhudng proton
hodc méi trudng phan tmg nhudng proton, nhur nuée hodc ruou, hodc hdn hgp chira nuéce
va rugu, vi du nudc-metanol hodc nudc-etanol, hosic hdn hop chtra nuée véi dung moi
hiru co phén cuc hoa tan trong nudc, vi du tetrahydrofuran, DMSO, dioxan va axetonitril,

hozic hdn hop cua chiing. Theo cach khac, phan tng nay (budc a) ¢6 thé duogc thyuc hién
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trong hé dung méi hai pha chtra nuéc va it nhat mot dung moi khong ddng tan véi nude
dugc chon tir, nhung khong chi gidi han &, dietyl ete, metyl t-butyl ete (MTBE), etyl
axetat, metylen clorua, 2-metyltetrahydrofuran (2-MeTHF), toluen va xylen. Phan Gng
nay da dugc mo ta trong WO2000/049008, trang 55. Thong thudng, phan Gng nay dugc
thuc hién két hop khudy trén & téc do di d& duy tri ddng nhét hdn hop chitra cac chét
phan tng. Nhin chung, phan tmg nay dugc thuc hién trong thdi gian tir 1 dén 50 gior dé
két thic hoan toan. Phan tmg nay c6 thé dugc thuc hién & nhiét d6 nim trong khoang tir
0°C dén 50°C, hoic t6t hon néu & nhiét d6 ndm trong khoang tir 0°C dén 30°C. Sau khi
phan tng nay két thic, amino(furan-2-yl)axetonitril c¢6 cong thuc (C) ¢ thd duge thu
nhén bang cach sir dung cic k¥ thuat tinh ché va phén 14p tiéu chuén hodc c6 thé duge
bién ddi truc tiép thanh hop chét c6 cong thirc (D) ma khong cin tinh ché thém. Tt hon
néu hop chét c6 cong thirc (C) duge bién dbi truc tiép thanh mubi c6 cong thirc (D) thay

vi bdo quén trong thoi gian dai.

0 NH, NH;* X
CN
\_/ a \_/ —
B C D

Trong buéc b ctia trinh tu cac phan tng dé thu duoc hop chét c¢6 cong thuc (D), it
nhét mét duong lugng axit vo co durgc bd sung vao hop chit trung gian amino(furan-2-
yl)axetonitril ¢6 cong thirc (C) hoa tan trong dung méi khong ddng tan véi nude, vi du
dietyl ete, MTBE, etyl axetat, 2-MeTHF, toluen, xylen, hozc hdn hop cia ching, dé thu
duoc mudi xyano(furan-2-yl)metanamini mong mudn c6 cong thic (D). Axit vo co thich
hop c6 thé bao gdm, nhung khéng chi gi6i han &, axit hydrobromic (HBr), axit nitric
(HNOs3), axit sulfuric (H,SOy), va axit phosphoric (H;PO,). Phan g nay c6 thé duogc
thuc hién & nhiét do nim trong khoang tir 0°C dén 25°C. Sau khi phéan tmg nay két thic,
hop chit mong muébn dugc thu nhan bing cach st dung cac k§ thuét tinh ché va phan 1ap

ti€u chuan.

Trong phan tmg brom hoéa/chuyén vi (So dd I, budc ¢), mudi xyano(furan-2-
yl)metanamini c6 cong thirc (D) dugc cho phan tmg véi chit brom hoéa dé thu duge hop
chét da dugc brom héa/chuyén vi ¢6 cong thic (A). Nguyén lidu ban du c6 cong thic
(D) 12 mudi bromua, vi du, c6 thé dugc cho phan tmg véi chit brom héa thich hop, nhu

brom, 1,3-dibrom-5,5-dimetylhydantoin hodc N-bromsucxinimit. Chit brom héa c6 thé
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dugc st dung & luong nim trong khoang tir 3 dén 6 duong lugng mol. Tét hon néu phan
g nay duoc thuc hién bang cach sir dung 3 dén 5 dwong lugng mol brom hoic mubi
bromua ciia hgp chit c¢6 cong thie (D) (X = Br). Tét hon néu sir dung luong du chét
brom héa, nhu du 5%, 10% hoic 15% mol, d& dam bao phan tng nay két thic hoan toan.
Tét hon néu phan tng nay dugc thuc hién trong dung méi nhudng proton hodc méi
truong phan tmg nhudng proton, nhu nudce, hoic hdn hop chira nue va dung moi hiru
hoa tan trong nudc, vi du metanol, etanol, tetrahydrofuran, dioxan hoac axetonitril. Phan
rng nay dugc thuc hién & nhiét d6 ndm trong khoang tir 0°C dén 60°C va tét hon néu
nam trong khoang tir 0°C dén 40°C. Khi két thuc bd sung chit brom héa, hdn hop phéan
mg ndy c6 thé duge khudy & nhiét do phong trong 10-48 gid. Tiy ¥, thoi gian phan tng
c6 thé duoc rat ngén_ bang cach bd sung bazo, vi du 2-4 duong luong mol natri axetat,
vio phan tng nay. Ty v, sau khi két thuc bd sung chét brorh héa, phan tng nay c6 thé
duogc gia nhi€t & nhiét 36 nam trong khoang tir 30 dén 60°C dé bién ddi hoan toan thanh
hop chit ¢6 cong thirc (A). Sau khi phan tmg nay két thiic, hop chét mong mudn dugc thu

nhén bang céach str dung cac k§ thuat tinh ché va phan 1ap tiéu chun.

NHz™ X : .
3 brom héa o, -OH
\ / c B.F N

S
N’
A

Theo mdt phuong 4n, sang ché dé& xuét quy trinh diéu ché hop chét c6 cong thirc
(A) trong “mot binh” tir furfural. Trong quy trinh nay, toan bd cic budc phan tng cé thé
dugc thuc hién trong mét binh duy nhit nhd d6 cac chét phén Gng va thudc tht duge bd
sung 1an lugt vao binh phan tng, va sau khi két thuc cdc bude a va ¢, bude phén lap dugc
thuc hién dé phan 14p hop chét c6 cong thire (A). Bing cach sir dung céac chét phéan Ung
va thudc thir dugc mé ta trong sang ché, ngudn xyanit, ngudn amoni va furfural duge két
hop véi nhau trong binh phan tng cling véi dung mdi va khudy vira di & nhiét do thich
hop va trong thoi gian thich hop dé thu dugce hop chit amino(furan-2-yl)axetonitril ¢6
cong thic (C), sau d6, hdn hop phan tmg thu duoc chira hop chét c6 cong thic (C) dugce
cho phan mg vé6i chit brom héa, nhu brom, tity ¥ bang cach st dung bazo, va didu kién
phén ung thich hop (thoi gian, nhiét d0 va/hodc dung mdi) nhu dugec mo ta trong sang
ché dé thu dugc hop chét c¢6 cong thirc (A), sau d6, hop chét ¢6 cong thirc (A) duge thu

-7-
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nhén tir hdn hop phan tmg nay va tinh ché khi cin bang cach sir dung cac k¥ thuét tinh
ché va phan 14p tiéu chuén.

Br
(0) ac OH

\ / " g

B

Br CN

“
\N
A
Theo mdt phuong 4n khac, sang ché dé xuét quy trinh hai pha didu ché hop chit co
cdng thtrc (A). Thuit ngit “quy trinh hai pha” dugc ding trong ban mé ta dé chi quy trinh
str dung hé dung méi 2-pha. Cu thé, hé dung méi 2-pha dé tdng hop a-aminoaxetonitril
¢ cdng thirc (C) bang phan tng Strecker duoc sit dung st dung cac didu kién, chit phan
mg va thudc thir dugc mod ta trong sang ché. Viéc sir dung hé dung méi 2-pha, bao gdm
nudc va dung moi hitu co khéng ddng tan voi nude, cho phép d& dang phén tach cac
mudi hoa tan trong nuéc c6 mit sau khi két thiic phan tmg Strecker (tirc 12 mudi xyanit va
axetat), sau d6, hop chit a-aminoaxetonitril con lai trong dung méi hiru co duge chiét
vao dung dich nuéc axit hydrobromic (HBr) bang cach diéu ché mudi HBr hoa tan trong
nudc tuong tmg (hop chat cé cong thirc (D); X = Br). Dung dich nuéc thu dugc chta
mudi HBr clia a-aminoaxetonitril dugc cho phan tng véi brom dé thu duoc hop chét co
cong thitc (A), sau d6, hop chit c6 cong thirc (A) duge thu nhan tir hdn hgp phén tng
cudi ciing va tinh ché khi can bang cach st dung cac k¥ thuat tinh ché va phan 1ap tiéu
chuan. Quy trinh hai pha nay c6 thé dugc thuc hién & nhiét d6 nim trong khoang tir 0°C
dén 50°C hoic t6t hon néu nim trong khoang tir 15°C dén 35°C.

Theo mot phuong an khéc, sang ché dé xuét quy trinh hai budc diéu ché hop chit
c6 cong thire (A) tir mudi xyano(furan-2-yl)metanamini c6 cong thirc (D), trong d6 X nhu
dugc md ta trong sing ché. Trong quy trinh nay, trudc tién hop chét c6 cong thic (D)
duoc cho phan mg véi tir 1 dn 2 duong lwong mol chit brom hoéa dé thu duoc hop chét
3-hydroxy-picolinonitril ¢6 cong thirc (J), sau d6, hop chét cé cong thirc (J) duoc thu
nhén bang cach sir dung cac k§ thuit tinh ché va phan l4p tiéu chudn va duge cho phéan
mg vé6i tir 2 dén 3 duong lugng mol chét brom héa dé thu duoc hop chét c6 cong thic

(A).
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hop chat trung gian 4-Br vathoac 6-Br

Quy trinh hai budc nay c6 thé duge thuc hién bing cach sir dung brom hodc mubi
bromua ciia hop chét c6 cong thirc (D) (X = Br). Tét hon néu st dung luong du chét
brom héa, nhu du 5%, 10% hodc 15% mol, dé& dam bao cac phén Uing riéng biét két thic
hoan toan. Lugng nhé hgp chit trung gian mono-brom (tirc 14 4-brom-va/hodc 6-brom-3-
hydroxypicolinonitril) c6 thé xuét hién trong hop chét phan 1ap duoc c6 cong thire (A).
Céc phan {mg cta quy trinh 2 budc nay c6 thé dugc thuc hién trong dung méi nhudong
proton hodc mdi trudng phéan tmg nhudng proton, nhu nuée, hodc hdn hgp chira nude va
dung moi hitu hoa tan trong nude, vi du metanol, etanol, tetrahydrofuran, dioxan hodc
axetonitril. C4c phan tmg nay c6 thé dugc thuc hién & nhiét d6 nim trong khoang tir 0°C
dén 75°C. Khi két thiic bd sung chét brom hoa, hdn hop phan g nay c6 thé dugc khuiy
& nhiét do phong trong 0-48 gid. Ty y, hop chét ¢6 cong thic (J) duge bién ddi thanh
hop chit c¢6 cong thirc (A) bing cach cho phan tng vé6i chit brom héa trong diéu kién bd
sung bazo, vi du 2-4 duong lugng mol natri axetat. Sau khi cic phan tng nay két thuc,
hop chit mong mudn dugc thu nhén bing cach sir dung cac k§ thuit tinh ché va phéan lap

tiéu chuén.
B. Quy trinh diéu ché hop chit ¢6 cong thuc (H)

Céc bude d, e va f c6 thé dugce thuc hién nhu duge mo ta trong So dd II theo hai trinh tu
khac nhau dé thu dugc axit 4-alkoxy-3-hydroxypicolinic ¢6 cong thic (H). Trong phan
tmg thé dé thay thé nhém 4-brom ctia hop chit c6 cong thirc (A) bing nhém alkoxy
(budc d), viéc str dung kim loai kiém alkoxit c6 cong thirc MOR! (M 12 kim loai kiém;

R' 12 C;-C; alkyl) thu duoc 4-alkoxy-6-brom-3-hydroxypicolinonitril ¢ cong thirc (F). it



26077

nhét 2 duong lugng, va tdt hon néu 2-5 dwong lugng kim loai kiém alkoxit dugc st dung
trong phan tmg ndy. Théng thuong, kim loai kiém alkoxit hitu ich trong phan tng nay

bao gdm natri hozc kali, metoxit, etoxit, 1-propoxit hodic 2-propoxit.

So d6 11
OR!
~ OH
OR! ¢ J OR!
7 BN coH
OH
A L» = on ¢ =
~ | OR!
Br” N7 CN / oH 7 N~ SCO.H
F T = e H
N
N~ “CN

Phan tmg nay c6 thé dugc thuc hién trong dung méi nhudng proton hodc mdi
trudng phan tng nhudng proton, nhu metanol (ddi véi metoxit), etanol (dbi véi etoxit), 1-
propanol (d6i vé&i 1-propoxit) hodc 2-propanol (ddi véi 2-propoxit), hodic hdn hop chira
metanol, etanol, 1-propanol hogc 2-propanol véi ddng dung méi phan cuc khéng nhudng
proton, nhu DMSO, DMF, sulfolan hodgc NMP. Phan ng nay cling c6 thé duoc thuc hién
vé6i kim loai kiém alkoxit trong mot hodc nhiéu dung méi phan cuc khéng nhudng proton
trong su c6 mét cua déng dung moi ruou. Phan tng nay duoc thuc hién & nhiét d6 nim
trong khoang tir 20°C dén 150°C, t6t hon néu nim trong khoang tir 40°C dén 100°C.
Thoi gian thuc hién phan tng thé nay thudng nim trong khoang tir 1 dén 48 gir dé két
thiic hoan toan va c6 thé dugc thuc hién trong diéu kién ap suét trong binh phéan tng kin
dé ngan ngira thit thoat cac dung moi d& bay hoi. Sau khi phan tmg nay két thuc, hop

ch4t mong muén dugc thu nhan bang cach sir dung cac k¥ thuit tinh ché va phén lap tiéu

chuén.
Br OR!
o)
=z H MOR! = OH
Br N CN Br CN
A F

-10-
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Theo mét sé phuong an, quy trinh didu ché hop chit c6 cong thirc (F) tir hop chit
c¢6 cong thirc (A) ¢6 thé duge thuce hién bang cach st dung hdn hop dung méi chira it nhét
mot dung moéi nhudng proton va dung moi phan cuc khong nhudng proton nho dé ty 1€
phan tram thé tich (% thé tich) cia dung méi nhudng proton va dung méi phan cuc khong
nhudng proton trong toan bd hdn hop dung méi nim trong khoang tir 100:0 dén 0:100.
Theo mdt sb phuong 4n, ty 1& phan tram thé tich (% thé tich) ciia dung méi nhudng
proton va dung moi phén cuc khong nhudng proton trong toan bd hdn hop dung mdi 1a
80-100% thé tich dung méi nhudng proton va 0-20% thé tich dung méi phan cuc khéng
nhudng proton, 60-80% thé tich dung moéi nhudng proton va 20-40% thé tich dung mai
phan cuc khéng nhudng proton, 40-60% thé tich dung moi nhudng proton va 40-60% thé
tich dung méi phan cuc khong nhudng proton, 20-40% thé tich dung moi nhurdng proton
va 60-80% thé tich dung méi phan cuc khong nhudng proton, hodc 0-20% thé tich dung
moi nhudng proton va 80-100% thé tich dung méi phan cuc khdng nhudng proton. Tt
hon néu ty 18 phan tram thé tich (% thé tich) ciia dung moi nhudng proton va dung méi
phan cuc khéng nhudong proton trong toan bd hdn hop dung méi 1a 0,01-10% thé tich
dung méi nhudng proton va 90-99,99% thé tich dung méi phan cuc khong nhudng
proton. Theo mét sé phuong an, hdn hop dung méi duge sir dung dé thu duge hop chét
c6 cong thic (F) (R1 = CH;) tir hop chét c6 cong thuc (A) 1a metanol va DMSO, metanol

va DMF, metanol va sulfolan, hodc metanol va NMP.

Trong phan Ung thiy phan nhém nitril cua 4-alkoxy-3-hydroxypicolinonitril c6
cong thic (F) va (I) dé thu duoc axit 4-alkoxy-3-hydroxypicolinic tirong tng c6 cong
thire (G) va (H) (cac budc e trong So d6 II), picolinonitril ban ddu thuong duoc tao huyén
phu trong méi truong phan Ung nudc axit manh vo co. Axit manh vd co hitu ich trong
phan tng thiy phan nay bao gdm axit sulfuric, axit phosphoric, axit hydrocloric va axit
hydrobromic. Tét hon néu, méi trudng phan tng axit manh v6 co bao gdm hdn hop nuée
axit sulfuric, nhu khoang 25%, khoang 30%, khoang 35%, khoang 40%, khodng 45%,
khoang 50%, khoang 55%, khoéng 60%, khoang 65%, khoang 70%, khoang 75% hoac
khoang 80% axit sulfuric trong nudc tinh theo khdi lwong co ban. Tt nhit néu, tir 25%
dén 70% axit sulfuric trong nuéc c6 thé duogc st dung. Phan tmg thily phan nay c6 thé
duoc thuc hién & nhiét 6 nim trong khoang tir 75°C dén 150°C va tét hon néu nim
trong khoang tir 80°C dén 120°C. Phan tmg thuy phan nay thudong duoc thuc hién trong
thoi gian ndm trong khoang tir 8 dén 48 gio, t6t hon néu tir 8 &én 36 gio, dé phan tng két
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thtic hoan toan. Sau khi phan tmg nay két thiic, hgp chit mong mudn dugc thu nhén bing
cach 1am nguoi va rét tir tir hdn hop phan tng nay vao nudc lanh va str dung cac k§ thuat

tinh ché va phan lap tiéu chuén.

OR1
—_ - ]
. HO ‘ =
(H hoac Br) CN (H hoac Br) N COzH
G, H

Theo mdt sd phuong an, phan ung thiy phan nhém nitril cua 4-alkoxy-3-
hydroxypicolinonitril ¢6 cong thic (F) va (I) dé thu dugc axit 4-alkoxy-3-
hydroxypicolinic twong tmg c6 coéng thirc (G) va (H) (cic budc e trong So dd II),
picolinonitril ban vdéu duogc tao huyén phi trong moi trudng phan tng chira nuéc bazo
manh, nhu kim loai kiém hydroxit hodc kim loai kiém thd hydroxit, va gia nhiét trong
khoang thoi gian x4c dinh & nhiét d6 cao két hop khqu tron manh. Bazo manh dung dé
thiy phan picolinonitril bao gdm natri hydroxit va kali hydroxit. Ndng do ciia bazo manh
dugce sir dung trong phéan tmg thiy phan picolinonitril ¢6 thé ndm trong khoang tir 10 dén
40 phan tram khdi lugng (% khéi luong), ndm trong khoang tir 15 dén 40% khoi lugng,
nam trong khoang tir 20 dén 40% khdi luong, tir 30 dén 40% khéi luong, hodc nim trong
khoang tir 15 dén 25% khdi lugng. Ty 1é dwong luong mol clia bazo manh va nguyén liéu
nitril ban du ding cho phan ung thity phan nay c6 thé nim trong khoang tir 3:1 dén 10:1,
t6t hon néu nam trong khoang tir 4:1 dén 7:1. Phan tGng thiy phan bing bazo manh nay
¢6 thé duge thuc hién & nhiét d6 nam trong khoang tir 75°C dén 150°C va tdt hon néu
niam trong khoang tir 80°C dén 120°C. Phan tmg thiy phén bing bazo manh nay duogc
thuc hién trong thodi gian nidm trong khoang tir 8 dén 48 gid, t6t hon néu nim trong
khoéang tir 8 dén 36 gidy, d phan ung két thuc hoan toan. Sau khi phéan tmg thiy phén nay
két thiic hoan toan, hop chit mong muén c6 thé dugc phan 14p biang cach axit hoa hdn

hop phéan tmg nay va st dung cac k¥ thuat tinh ché va phan l4p tiéu chudn.

Phan tng phan tach nhém brom khéi vi tri s6 6 ctia hop chét c6 cong thirc (F) hodc
hop chét c6 cong thiic (G), dé thu duge hop chét khir c6 cong thire (I) va (H) twong Gng
(cc budc f trong So @5 II) ¢6 thé duge thuc hién bang cach (1) khir xtic tac bang cach sir
dung ngudn hydro va chét xtc tac kim loai chuyén tiép, hoic (2) khtr bang kim loai, nhu

ké&m va bazo, nhu kali hydroxit hodc natri hydroxit.
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Trong phén tmg khir xtc tic bang hydro, ngudn hydro thich hop bao gbém khi
hydro hodc chét phan tng chuyén hydro, nhu amoni, kali hozc natri format. Chét xtic tac
kim loai chuyén tiép thich hop bao gdm, nhung khéng chi gidi han &, paladi cacbon
(Pd/C) va raney niken (Ra/Ni). Cac chét xic tic nay c6 thé duoc sir dung & ham luong
nam trong khoang tir 0,01% dén 10% tinh theo khéi Irgng co ban ctia kim loai so véi hop
chit brompyridin. Vi du vé dung mdi dé sir dung trong phan ng nay bao gdm metanol,
etanol, isopropanol, etyl axetat, va axit axetic. Bazo hoa tan, vi du trietylamin thuong

duoc st dung trong phan tmg khir xtic tac bing hydro.

OR! OR!
P~ OH H, /chat xdc tac P OH
| > |
Nl heoac = }
Br N (CN hodc CO,H)  Zninuwéc bazo N (CN hoac CO,H)
F,G I,H

Thong thudng, tir 2 dén 4 duong luong mol bazo hoa tan dugc st dung. Khi khi
hydro dugc sir dung 1am nguén hydro, phan tng khir ndy c6 thé dugce thuc hién trong
diéu kién ap suét khi hydro, hodc & ap suét khi hydro cao, nhu 10, 20, 30, 40, 50, 60, 70,
80, 90, 100psi cao hon &p suit khi quyén, hodc 4p suat khi hydro gia ting nim trong
khoang cac tri s nay. Tét hon néu sir dung phéan tmg khir xtc tac héa hoc dé khir axit 6-
brompicolinic ¢6 cong thirc (G) dé thu dugc axit picolinic ¢6 cong thirc (H). Sau khi phan
tmg khir xtc tic két thic hoan toan, hop chit mong mudn dugc thu nhan bing cach sir

dung cac k¥ thuét tinh ché va phén 1ap tiéu chudn.

Trong phan tng khi hop chét ¢6 cong thirc (F) va (G) bang cach sir dung kim loai,
nhu kém, hop chit brompyridin (F, G) duoc hoa tan trong mdi truong nudc dung moi
bazo, sau d6 phan tmg véi kim loai kém. Tir 1 dén 4 duong lugng mol kim loai kém (ttrc
14 hat k&m, bot kém, hodc kém rin c6 dién tich bé mat cao), tdt hon néu 1-3 duong lugng
mol, ¢6 thé dugc sir dung. Phan tmg khir ndy thuong dugc thuc hién trong méi trudng
- nudc dung mdi chtra kim loai hydroxit, nhu kali hodc natri hydroxit, & d6 néng do cta
kim loai hydroxit trong nuéc c¢6 thé nam trong khoang tir 10% khdi luong dén 30% khéi
Irgng. Phan tmg nay co thé dugc thuc hién & nhiét dd nim trong khoang tir 10°C dén
60°C, t6t hon néu nim trong khoang tir 20°C dén 55°C, trong thoi gian khoang 5 dén 36

gio. Tét hon néu str dung phan ung khir héa hoc bang kim loai (tirc 13 Zn/kim loai
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hydroxit) dé khir 6-brompicolinonitril c6 céng thirc (F) d thu duoc picolinonitril ¢6 cong
thire (I). Sau khi phan tmg khir bang kim loai nay két thic hoan toan, hop chit mong
mudn duge thu nhan béng cach st dung axit vd co hodc axit hitu co hoat dong, sau 46 str

dung c4c k¥ thuét tinh ché va phan 1ap tiéu chuén.

Theo mdt phuong an, phan tng khir phdn tdch nhoém brom va thily phdn nhém
nitril cia hop chét c6 cong thirc (F) dé thu dugc hop chit c6 cong thirc (H) c¢6 thé duoc
thuc hién theo quy trinh mdt binh phan {ng béng cach stir dung kim loai kém (tirc 1a hat
kém, bot kém, hodc k&m rin c6 dién tich bé mit cao) va kali hydroxit & nhiét 36 cao. Quy
trinh mdt binh phan tmg nay c¢6 thé dugc thuc hién & nhiét dd nim trong khoang tir 75°C
dén 125°C va tét hon néu ndm trong khoang tir 80°C dén 100°C. Sau khi phan tmg nay
két thic, hop chit mong muébn c6 thé duge phan l4p bang cach axit héa hén hop phan

{mg nay va sir dung cac k¥ thuat tinh ché va phan 1ap tiéu chuin.

OR1 OR‘E
aval Zn / KOH . -OH
T
= HzO .
Br” SN~ “CN : N"" > NCOOH
E H

Céc hop chit thu dugc bang quy trinh bat ky néu trén, c6 thé duge thu nhan bing
cac phuong phép thong thudng, nhu bay hoi, loc, hodc chiét, va c6 thé dugc tinh ché
béng ‘cac quy trinh tiéu chudn, nhu két tinh lai hodc sic ky.

Vi du thye hién sang ché
Sang ché s& dugc mo ta chi tiét hon thong qua cac vi du sau.
Vi du la. xyano(furan-2-yl)metanamini bromua

Q 1. NH40Ac NH;* Br
@)kH KCN, MeOH Co)/k
f - 7~ “CN
\ 2. HBr \_4

B6 sung furan-2-carbaldehyt (28,8g, 300mmol) vio huyén phu duge khudy co hoc

chira kali xyanit (29,3g, 450mmol) va amoni axetat (116g, 1500mmol) trong metanol

(200mL) & nhiét d6 ndm trong khoang tir 0°C dén 5°C. Hon hop phan tmg nay dugc
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khudy & nhiét d§ nim trong khoang tir 0°C dén 5°C trong 40 dén 50 gid. Sau khi phan
tmg nay két thiic nhu dugc kiém ching bing phan tich HPLC, hdn hop phan tng nay
dugc pha lodng bang CH,Cl, (300mL) va natri bicarbonat 5% (300mL). Lép nude duge
chiét thém bang CH,Cl, (4 x 150mL). Cac 16p hitu co duge thu gom va ¢d trong didu
kién chan khéng véi EtOAc. Dung dich phan cin thu dugc dugc hoa tan thém trong
EtOAc (600mL) va lam lanh dén nhiét d6 5°C. Dung dich HBr 33% (66,1 g, 270mmol)
trong axit axetic dugc nap tir tir vao dung dich EtOAc nay dé két tia chét rin. Chét rin
nay duoc loc va rira bing EtOAc. Chét rin thu duoc dugce 1am khd trong khong khi &
nhiét 9 phong dé thu dugc xyano(furan-2-yl)metanamini bromua (47g, hiéu suit bing
77%): "H NMR (400 MHz, DMSO-dy) § 9,39 (s, 3H), 7,94 (dd, J = 1,9, 0,8 Hz, 1H), 6,80
(dt, J = 3,4, 0,7 Hz, 1H), 6,63 (dd, J = 3,4, 1,9 Hz, 1H), 6,29 (d, J = 1,8 Hz, 1H); °C
NMR (101 MHz, DMSO-dg) & 145,60, 142,13, 114,28, 112,43, 111,53, 37,54; mubi HBr
HRMS-ESI (m/z) tinh todn ly thuyét cho [C¢HgN,O]", 122,048; dinh lugng thuc té
123,055 [M+H]"; nhiét d6 néng chay kém phan hity hop chit >120°C.

Vi du 1b. xyano(furan-2-yl)metanamini bromua

1. NH4Cl, NaCN

0 +Br

o) MTBE-nwéc o NHs " Br
H -

\_/ 2. HBr MCN

B6 sung furan-2-carbaldehyt (28,8g, 300mmol) va dung dich chtra natri xyanit
(17,20g, 351mmol) trong nudce (80mL) vao huyén phu duoc khudy co hoc chira amoni
clorua (25,03g, 468mmol) trong MTBE (250mL) & nhiét 6 phong. Hon hop phan tng
nay dugc khudy & nhiét d6 phong trong 15 gid. Sau khi phan tng nay két thuc, 16p nude
dugc loai bo. Lép hitu co dugce rira béng dung dich natri bicarbonat (2x100mL). Lép hiru
co dugc lam kho béng natri sulfat va loc. Dich loc thu dugc duge 1am lanh dén nhiét do
5°C va dung dich HBr 33% (57,4g, 234mmol) trong axit axetic dugc nap tir tir vao dung
dich nay dé két tua chét ran. Chét rin nay dugc loc va ria bﬁng MTBE. Chét rin thu
dugc duge lam kho trong khong khi & nhiét do phong dé thu dugc xyano(furan-2-
yl)metanamini bromua (29¢g, hiéu suét bang 54%). Hop chét nay c6 dic tinh phd tuong tu
hop chit diéu ché trong vi du la.

Vi du lc. 4,6-dibrom-3-hydroxypicolinonitril
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Br
NH3"Br g /NaOAc A~ -OH
S
CN
\ / Ha0 / MeOH BN~ e

B sung tir tir Br, (225g, 1409mmol) vao dung dich dugc khudy co hoc chua
xyano(furan-2-yl)metanamini bromua (143g, 704mmol) trong nudc (1408mL) & nhiét do
5°C tir phéu nhé giot déng thoi duy tri nhiét d6 nho hon 15°C. Sau 10-15 phut nita (sau
khi b6 sung hoan toan brom), natri axetat (144g, 1761mmol) va metanol (281mL) dugc
bd sung vao hdn hop phan tmg nay, sau d6 bd sung nho giot phin brom thir hai (109mL,
338g, 2113mmol) ddng thoi duy tri nhiét d6 nhd hon 20°C, sau d6 hdn hep nay dugce
khudy qua dém & nhiét d6 phong. Sau khi phan tmg nay két thic nhu dugc kiém ching
bang phan tich HPLC, hén hop phan tng ndy duoc lam lanh dén nhiét d6 ndm trong
khoang tir 5°C dén 10°C, va nap tir tir dung dich nudc NaHSO; 20% vao (704mL) ddng
thoi duy tri nhiét do nhé hon 20°C. Huyén phu thu dugc dugce khuéy trong 0,5 gid, sau do
loc. Banh loc duogc rira béng nudc, lam kho trong khong khi trong vai gio, sau do 1am kho
trong 10 chan khong & nhiét d6 50°C qua dém dé thu dugc 4,6-dibrom-3-
hydroxypicolinonitril duéi dang chat rin vang nhat (137g, hiéu sut bang 70%). '"H NMR
(400 MHz, DMSO-dy) & 8,28 (s, 1H); *C NMR (101 MHz, DMSO-dy) 8 155,55, 135,72,
129,81, 125,96, 121,61, 114,58; HRMS-ESI (m/z) tinh toan ly thuyét cho
[C¢H,Br,N,0]", 275,8534; dinh lugng thuc té 275,851; nhiét d6 nong chay = 183-185°C.

Vi du 1d. 4,6-dibrom-3-hydroxypicolinonitril (quy trinh 1 binh phan ng)

Br
o Q 1. KCN / NH;OA¢ Z OH
H > |
\ / 2. Bra I H,0 B Ny e

B sung furan-2-carbaldehyt (9,6 lg, 100mmol) vao huyén phi duoc khudy co
hoc chira kali xyanit (7,16g, 110mmol) va amoni axetat (10,02g, 130mmol) trong
metanol (50mL) & nhiét @6 phong. Hdn hop phan tmg nay dugc khudy & nhiét d6 phong
qua dém. Sau khi phan tng nay két thiic nhu duoc kiém chimg bing phan tich HPLC,
hdn hop phan tng nay dugc pha lodng biang nudc (100mL) va 1am lanh dén nhiét do 5°C.
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Brom (80g, 500mmol) dugc nap tir tir vao phan tmg nay dong thoi duy tri nhiét d6 nhod
hon 20°C. Hén hop phan tng ndy dugc gia nhiét va khudy qua dém & nhiét do phong.
Sau khi phan tng nay két thiic nhu dugc kiém ching bang phan tich HPLC, hdn hop
phéan ng nay dugc lam lanh dén nhiét d6 nam trong khoang tir 5°C dén 10°C, va dung
dich nuéc NaHSO; 10% (100mL) dugc nap tir tir vao déng thoi duy tri nhiét @6 nho hon
20°C. Huyén phu thu dugce dugc khqu trong 0,5 gio, sau d6 loc. Banh loc dugc rira béng
nu*c’rc,. lam kho trong khong khi trong vai gio, sau d6 1am kho trong 10 chan khéng & nhiét
d6 50°C qua dém dé thu dugc 4,6-dibrom-3-hydroxypicolinonitril du¢i dang chit rin
mau ndu (8g, hiéu suit bing 28%). "H NMR (400 MHz, DMSO-d;) § 11,67 (s, 1H), 8,19
(dd, J = 4,4, 1,3 Hz, 1H), 7,56 (dd, J = 8,6, 4,4 Hz, 1H), 7,47 (dd, J = 8,6, 1,4 Hz,
1H); °C NMR (101 MHz, DMSO) § 157,69, 142,01, 128,86, 124,41, 120,31, 115,99.

Vi du le. 4,6-dibrom-3-hydroxypicolinonitril (quy trinh hai budc)

Br
NH;" Br Br Z | OH B,/ NaOAe . H
' - ' |
S |
\ / CN H,0 N CN HoO f MeQOH Br \N N

B4 sung tir tir Br, (15,98g, 100mmol) vao dung dich duogc khudy co hoc chira
xyano(furan-2-yl)metanamini bromua (10,15g, SOmmol) trong nuéc (100mL) & nhiét do
5°C tir phéu nhd giot déng thoi duy tri nhiét d nhé hon 15°C. Sau 30 phut nita, hdn hop
phan tng nay dugc nap tir tir véi dung dich nudc NaHSO; 20% (50mL) ddng thoi duy tri
nhiét d6 nho hon 20°C. Huyén phu thu dugce dugce khuéy trong 0,5 gid, sau d6 loc. Banh
loc dugc rira bing nudc, lam khd trong khong khi trong vai gid, sau d6 lam kho trong 10
chan khéng & nhiét 46 50°C qua dém dé thu dugc 3-hydroxypicolinonitril du6i dang chét
rin mau ndu (2,4g, hiéu suit bang 40%): "H NMR (400 MHz, DMSO-d;) § 11,67 (s, 1H),
8,19 (dd, J = 4,4, 1,3 Hz, 1H), 7,56 (dd, J = 8,6, 4,4 Hz, 1H), 7,47 (dd, J = 8,6, 1,4 Hz,
1H); °C NMR (101 MHz, DMSO) & 157,69, 142,01, 128,86, 124,41, 120,31, 115,99;
nhiét d§ nong chay = 203°C.

B4 sung tir tir Br, (47,9g, 300mmol) vao dung dich dugc khudy co hoc chira 3-
hydroxypicolinonitril (12,01g, 100mmol) va natri axetat (16,4g, 200mmol) trong nudc
(150mL) va metanol (50mL) & nhiét d6 5°C tir phéu nho giot ddng thoi duy tri nhiét dd
nhé hon 20°C, sau d6 hdn hop nay dugc khudy qua dém & nhiét do phong. Sau khi phén
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g nay két thiic nhu duge kiém ching bing phan tich HPLC, hdn hop phan Gng nay
dugc 1am lanh dén nhiét do nim trong khoang tir 5°C dén 10°C, va nap tir tir dung dich
nuéc NaHSO;3 20% (100mL) vao ddng thoi duy tri nhiét d6 nhé hon 20°C. Huyén phu
thu duoc duogc khuéy trong 0,5 gid, sau d6 loc. Banh loc dugc rira béng nudce, lam kho
trong khong khi trong vai gid, sau d6 lam khd trong 10 chan khoéng & nhiét 46 50°C qua
dém dé thu dugc 4,6-dibrom-3-hydroxypicolinonitril dudi dang chat rdn mau vang nhat
(27g, hiéu sut bang 97%). Hop chét nay c¢6 dic tinh phd trong tw nhu cic hop chit 4,6-

dibrom-3-hydroxypicolinonitril khac dugc diéu ché theo sang ché.

Vi du 1f. 4,6-dibrom-3-hydroxypicolinonitril (quy trinh hai pha)

Br
O ) -,
o 1. KCN/ N,H4OA0* N OH
\ / *H 2. HBr / H,0 NN
| 3. Brp/ Hy0 F N N

B6 sung furan-2-carbaldehyt (144g, 1500mmol) vao huyén phu dugc khudy co
hoc chura kali xyanit (103g, 1575mmol) va amoni axetat (347g, 4500mmol) trong etyl
axetat (1500mL) va nuéc (375mL) & nhiét do phong. Hon hop phan tng nay duoc khudy
& nhiét d6 phong qua dém. Sau khi phan tmg nay két thiic nhu dugc kiém chimg bing
phén tich "H NMR, hén hop phén mg nay duoc pha lodng bang dung dich natri carbonat
20% (750mL). Sau khi phan tach pha, 16p hitu co duoc rira bang dung dich nudc NaCl
bdo hoa (375mL). Lép hitu co chira 2-amino-2-(furan-2-yl)axetonitril duoc chiét bang
dung dich nuéc axit hydrobromic 3,7% (1953mL, HBr). Lép hitu co duge chiét thém
bang nuée (2 x 200mL). Cac 16p hitu co thu gom duoc duge 1am lanh dén nhiét d6 5°C
va brom (959g, 6000mmol) dugc nap tir tir bang bom nhu déng va éng Teflon vao dung
dich HBr nay ddng thoi duy tri nhiét d6 nho hon 20°C, sau d6 hdn hop phan tng nay
dugc gia nhiét va khudy qua dém & nhiét d6 25°C. Sau khi phan tmg nay két thuc, nhu
duge kiém chung biang phén tich "H NMR, hdn hop phan tng ndy dugc lam lanh dén
nhiét d6 nam trong khoang tir 5°C dén 10°C, sau dé dung dich nudéc NaHSO;3 40%
(400mL) dugc nap tir tir vao ddng thdi duy tri nhiét d6 nhé hon 20°C. Huyén phu thu
duoc dugc khqu trong 0,5 gid, sau d6 loc. Banh loc dugce rira béng nudce (2 x 200mL),
va lam khé & nhiét d0 moéi truong trong khong khi dé thu dugc 4,6-dibrom-3-

hydroxypicolinonitril duéi dang chét rdn mau nau vang (251g, hiéu suit bang 60%). 'H
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NMR (400 MHz, DMSO-d;) & 8,28 (s, 1H); °C NMR (101 MHz, DMSO0-d6) & 155,57,
135,72, 129,77, 125,97, 121,60, 114,59. HRMS-ESI (m/z) tinh toan ly thuyét cho
[C¢H,Br,N,", 275,8534; dinh luong thuc té 275,8510. Chit rin mau nau vang nay dugc
phat hién 1a chtra khoang 94,5% 4,6-dibrom-3-hydroxypicolinonitril va nhd hon khoang
6% hop chét trung gian mono-brom duéi dang 4-brom-3-hydroxypicolinonitril hoic 6-

brom-3-hydroxypicolinonitril nhu duoc kiém chtimg bang phan tich khéi phd (MS).
Vi du 1g. 4,6-dibrom-3-hydroxypicolinonitril (quy trinh hai pha)

Binh phan Ung thdy tinh hai vo dung tich 30L dugc nap véi amoni axetat (3371g,
43,73mol), etyl axetat (13, 144g), kali xyanit (1,000g, 15,38mol), sau d6 nudc (1819g)
dugce nap vao. May khudy dugc bat dén tdc dd bang 150 vong/phit, sau d6 furfural
(1,398g, 14,56mol) dugc nap vio binh phan tng nay bing bom & nhiét d6 phong. Phan
mg nay duoc khudy qua dém & nhiét d6 phong, & thoi diém nay phan tng nay da két
thuc trén 97% nhu duoc kiém chimg bang phan tich "H NMR. Dung dich chira 16% natri
carbonat trong nudc (7300g) duoc bd sung vao hdn hop phan tng nay. Hén hop phan
g nay dugc khudy trong 1 gio. Sau khi dé lang, pha nuéc dugce loai bo, sau d6 pha hiru
co duge rira bang nude mubi bao hoa (5677g, 23%). Sau khi loai bé nudc mudi, dung
dich hitu co nay duoc chuyén bing bom vao binh phan tmg thiy tinh hai vo dung tich
50L chira nuéc khir ion (8896g). Dung dich nudc HBr 48% (2466g, 14,6mol) dugce pha
loang bang nudc khir ion (5668g), sau d6 dung dich HBr thu dugc duge bom vao binh
phan tmg dung tich 50L néu trén két hop khudy tron & tdc d6 bang 150 vong/phut & nhiét’
d6 phong. Sau khi khudy hdn hop nay trong 1 gid, cac pha dugc dé phan tach trong 45
phut. Pha nude dugc xa vao hai binh dung tich 18,9L. Sau d6, pha hiru co dugc rira 2 1in
bang nudc khir ion (khoang 2000g). Nudc khir ion rira dugc thay trong cac binh nay. Pha
hitu co dugc xa loai bod, sau d6 binh phan tmg dung tich 50L niy dugc rira bang etyl
axetat (500mL) va nuéc khir ion (500mL). Pha nudc (24,536g) trong hai binh nay dugc
chuyén nguoc tré lai vao binh phan tng dung tich 50L nay, sau d6 phin cin mudi HBr
trong cac binh nay dugc rira vao binh phan tmg bang tdng cong 1945g nude khir ion, sau
d6 pha nudce trong binh phan tmg duge 1am lanh dén nhiét 6 0°C va dé khudy qua dém,
sau d6 brom (9311g, 56,1mol) duoc bd sung vao phan ung nay trong 45 phit (nhiét do
ban diu khoang 0°C), 1am nhiét do ting dén 25°C. Trong qua trinh bd sung brom, hop
chéit duoc két ta khoi dung dich, sau d6 hoa tan lai. Khoang 1 gi sau khi két thiic bd

sung brom, céc chat rin bit ddu hoa tan lai trong dung dich, sau d6 phan tng nay dugc
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gia nhiét & nhiét d6 35°C trong khoang 24 gid, sau d6 phan Gng nay duoc lam lanh d&n
nhiét d§ nho hon 10°C, sau d6 dung dich nuéc natri bisulfit 40% (3757g) duoc bd sung
vao dé dimg brom du. Loc thu nhan chét rdn va rira bing nude khir ion (5L) cho dén khi
dich rira trong sudt. Banh loc thu dugc duge dé& kho trong khay thuy tinh cho dén khéi
luwong khong dbi dé thu dugce bt mau niu vang chay tu do (2590g). Phan tich 'H NMR
cho thiy chét rin thu dugc chira 97,8% khéi luong 4,6-dibrom-3-hydroxy-picolinonitril.
Hiéu suét dua trén phén tich nay béng 62,6%. 'NMR (400 MHz, DMSO-dy) 6 8,28 (s,
1H), 7,75 (d, J = 8 Hz, 0,03H), 7,43 (d, J = 8 Hz, 0,03H);"’C NMR (101 MHz, DMSO) &
155,47, 135,68, 129,86, 125,88, 125,88, 121,63, 114,50. HRMS (m/z) Kiéu ion duong
[M-+1] tinh toan ly thuyét cho [C¢H;Br,N,0]" 276,8607; dinh luong thuc té 276,8609.

Vi du 1h. 3-hydroxypicolinonitril (quy trinh hai pha)

o 1. KCN / NH,0Ac _~_OH
. _ |
\ / H 2. HBr / H,0 x
3. Bra / HpO N™  "CN

B6 sung amoni axetat (346g, 4500mmol), etyl axetat (1500mL, EtOAc), nuéc khir
ion (300mL), va kali xyanit (KCN, 102,5g, 1574mmol) vao binh phan trng sach thanh
thing hai v6 dung tich 6L. Sau d6, binh KCN va phéu nap duoc rira bing nuéc (khoang
75mL) dé rira KCN con du bt ky vao binh phan tng. Binh phan tng nay duoc day kin,
lam lanh dén nhiét do 15°C, sau dé may khuéy duge thiét lap dén toc do bﬁng 260
vong/phiit. Sau d6, furfural (144g, 1500mmol) durgc bd sung vao binh phan tmg bing
bom tiém trong 5 phut. Nhiét d§ trong binh phan tng ting tir 15°C dén 22°C. Phan tng
nay dugc khudy qua dém (22°C). May khudy dugc tit @& cho phép phan tich cac pha.
Sau d6, pha hitu co duge 14y mau dé phan tich '"H NMR. Két qua phan tich cho thiy trén
99% phan tmg nay di bién ddi thanh hop chit mong mudn. Dung dich nuéc natri
carbonat 20% (750mL) dugc bd sung vao binh phan tng két hop khudy tron & tbe do
bang 250 vong/phut trong 10 phut. Pha nudc chira dung dich natri carbonat duge loai bo,
sau d6 pha hitu co con lai duogc rira bing nudc mudi bdo hoa (400mL). Nude HBr 48%
(170mL, 1 duong luong, 1345mmol) dugc pha lodng trong nudc khir ion (khoang
1300mL) dugc bd sung vao binh phan tng chira pha hitu co. Binh phan tmg chira pha
hitu co-nuée HBr duge tron & tde do bang 250 vong/phiit trong 15 phit. Sau khi dé 1ing,

16p nuée duge xa vao binh thu hdi dung tich 5L. Sau dé, 16p hitu co duoc rira thém bing
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nude khir ion (250mL) ciing dugc xa vao binh thu hdi dung tich 5L. Sau d6, binh phan
mg dugc xa sach va rira bang EtOAc (300mL). Sau d6, 16p nude trong binh thu hdi dung
tich 5L duogc van chuyén chan khong nguoc trd lai vao binh phan @ng thanh thing dung
tich 5L. Binh thu hdi dung tich 5L dugc rira bing nudc (200mL) ciing duoc bd sung vao
binh phéan tng. Sau d6 hdn hgp trong binh phan mg nay dugc khudy, 1am lanh dén nhiét
dd 0°C, sau d6 brom (240g, 1500mmol) dugc bd sung qua dudng dng Teflon nhd bom
nhu dong trong 30 phut, 1am cho nhiét d6 ting dén 19°C va tao két tia. Phan tng nay
duoc khuéy qua dém ¢ nhiét d0 phong. Sau d6, dung dich nudc natri bisulfit 40%
(250mL) dugc bd sung tir tir vao phan tmg nay dé duy tri nhiét d6 nhé hon 40°C. Sau khi
dung bd sung brom, cac chét rin duoc thu nhén trén vat liu thay tinh va rtra béng nudc
va lam khé dé thu dugc 3-hydroxypicolinonitril (85g, hiéu suét bang 47%) dudi dang tinh
thé rdn mau d6. ' H NMR (400 MHz, DMSO-dg) 8 11,67 (s, 1H), 8,21 (dd, J = 4,4, 1,4
Hz, 1H), 7,57 (dd, J = 8,6, 4,4 Hz, 1H), 7,50 (dd, J = 8,6, 1,4 Hz, 1H) >C NMR (101
MHz, DMSO) § 157,66, 141,92, 128,72, 124,35, 120,34, 115,97. HRMS (m/z) Kiéu ion
duong [M+1] tinh toan ly thuyét cho [C¢HsN,O]" 121,0397; dinh luong thuc t& 121,0400.

Vi du 2a. 6-brom-4-metoxy-3-hydroxypicolinonitril

Br OMe
= OH NaOMe s OH
—_—
N | MeOH / DMSO N |
Br N CN Br N CN

B6 sung dung dich NaOMe 30% trong MeOH (492g, 2,73mol) vao dung dich
dugc khudy co hoc chita 4,6-dibrom-3-hydroxypicolinonitril (152g, 547mmol) trong
DMSO (820mL) & nhiét @6 phong. Hon hgp phan tng nay dugc gia nhiét dén nhiét do
nam trong khoang tir 50°C dén 55°C va khudy qua dém. Sau d6, hdn hop phan tng nay
dugce 1am lanh dén nhiét d nam trong khoang tir 15°C dén 20°C, dung b%lng cach bd
sung tir tir HCl 1,5N (1500mL) dé diéu chinh dén d6 pH = 2-3, sau d6 chiét bang
CH,C1, (2 x 1000mL). Cac 16p hitu co thu gom duge duge rira bang HC1 0,1N (1000mL)
va c¢d dén thé tich khoang 500mL, nap véi axetonitril (100mL, ACN), va cubi cing cb
dén khé6. Hop chit thd thu duoc duge rira bang HC1 0,1N (1000mL) va loc. Banh loc
duoc rira bang nudc, 1am kho trong khong khi trong vai gid, sau d6 1am kho trong 10 chan
khéng & nhiét d6 50°C qua dém dé thu dugc 6-brom-3-hydroxy-4-metoxypicolinonitril
duéi dang chét rin mau nu (83g, hiéu suit bang 66%). '"H NMR (400 MHz, DMSO-dj)

-21-



26077

8 11,64 (s, 1H), 7,48 (s, 1H), 3,97 (s, 3H); °C NMR (101 MHz, DMSO-d;) & 156,54,
149,35, 131,02, 118,54, 114,91, 114,57, 57,20; HRMS-ESI (m/z) tinh toan ly thuyét
cho [C;HsBrN,0,]" 227,9533; dinh lugng thuc té 227.9534; nhiét d6 néng chay = 168°C.
Dich chiét nuéc duge chiét bang CH,Cl, (hai 14n). Céc 16p hiru co duge thu gom va ¢d
v6i ACN nhu duge mb ta trong sang ché. Chit rin thd dugc hoa tan trong ACN (50mL)
va bd sung tir tir vao HCI 0,1N (400mL) & nhiét d6 phong. Chat rén két tia dugc khudy
trong 1 gior va loc. Banh loc duge rira bang nude va 1am kho dé thu duge thém 6-brom-3-

hydroxy-4-metoxypicolinonitril (13g, hiéu suit bing 10%).

Vi du 2b. 6-brom-4-metoxy-3-hydroxypicolinonitril

Br OMe
=z OH NaOMe a OH
—_—
N MeOH / DMSO N |
Br N Br N CN

Hop chit 4,6-dibrom-hydroxypicolinonitril (500g, 1806mmol) dugc hoa tan trong
hdn hop chira DMSO khan (500mL) va MeOH khan (20mL) & nhiét dd phong trong diéu
kién khi tro. Sau @6, natri metoxit (250g, 4606mmol) va 500mL DMSO khan duoc nap
vao binh phan tng 4 ¢ dung tich 5L da dugc suc khi nito. Binh phan tmg nay dugc trang
bi bd phan ngung tu (dudng éng w/N,), hop do nhiét, may khudy tir va vach ngan (voi
duodng 6ng nap liu dai 3,175mm). Sau d6, dung dich chra 4,6-dibrom-
hydroxypicolinonitril trong DMSO-MeOH dugc nap vao binh phan mg niy & toc do
nim trong khoang tir 15 dén 20g/phut bing bom nhu déng nhd duwdong bng Teflon dai
3,175mm. Khi nhiét d cua phan ng nady dat 55°C, bé nuée lanh dugc dat vao xung
quanh binh nay. Phan tmg niy dugc duy tri & nhiét d§ ndm trong khoang tir 50°C dén
55°C trong qua trinh nap li€u. Sau d6, phan Ung nay dugc duy tri & nhiét d6 khoang 54°C
trong 1,5 gir sau khi két thiic bb sung cac chit. Sau khi phan tmg nay két thuc nhu duge
kiém chtng bang phan tich 'H NMR, hén hop phan tmg nay duoc lam lanh dén nhiét do
nho hon 30°C b::ing bé nudc da. & nhiét dd 30°C, 2L nudc duge bd sung vao hén hop
phan g nay 1am cho nhiét d6 dung dich nay ting dén trén 40°C. Hon hop phan tng nay
duge 1am lanh dén nhiét d6 30°C, sau d6 axit sulfuric 10N dugc bd sung vao qua phéu
nap cho dén khi d6 pH bang khoang 2,5, dé gy két tia chit rin mau tring. G do pH =
2,5, phan tng nay dugc khudy trong 30-60 phiit trong thoi gian nay hdn hop phan tng

nay dugc lam lanh dén nhiét dd 15°C. Chét ran dugc loc, sau d6 ria béng nuée cho dén
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khi thu dugc dich loc trong sudt. Chét rdn dugc lam kho trong 10 chan khéng & nhiét do
50°C dén khodi lugng khong ddi dé thu dugc chit rin dudi dang bt mau niu vang nhat
(344g, hidu suit bang 83%). 'H NMR (400 MHz, DMSO-d6) & 11,64 (s, 1H), 7,48 (s,
1H), 3,97 (s, 3H); °C NMR (101 MHz, DMSO-d¢) & 156,54, 149,35, 131,02, 118,54,
114,91, 114,57, 57,20.

Vi du 2c. 6-brom-4-metoxy-3-hydroxypicolinonitril

OMe

_ NeOMe AL

MeOH / DMSO X
Br” "N “CN

Dimetyl sulfoxit (25,1kg, DMSO) dugc nap vao binh phin tng lam bang thép
trang thly tinh va gia nhiét trong diéu kién kiém soat nhiét d6 vo thiét bi & 100°C két hop
suc khi nito & téc do bang 4L/phut & ap suét khi quyén trong 18 gidr. Nhiét do vo thiét bi
dugc giam dén 35°C va DMSO dugc dé ngudi. Hop chit 4,6-dibrom-3-
hydroxypicolinonitril (8,0kg, 28,8mol) dugc nap vao binh phan ng qua 15 thong khi va
khi nito duoc suc vao & tdc do bﬁng 1L/phut. Binh phan tng dugc kiém soat ap suét &
25mmHg (4p suét thuc té duge kiém soat & ap sut dinh mirc nim trong khoang tir 35 dén
60mmHg), khudy & tbc do 90 vong/phit va kiém soat nhiét do, st dung hén hop phan
tmg thuc té & nhiét d6 30°C. B trao dbi nhiét & phia trén, dugc st dung dé ngung tu
metanol, dugc vin hanh & nhiét d6 ndm trong khoang tir -5 dén -10°C. Hon hgp natri
metoxit 25% khéi lugng trong metanol (16,51kg, 76,4mol) dugc bom vao binh phéan Uung
trong khoang 30 - 45 phit. Metanol dugc cit lién tuc ra khéi hdn hop phan tmg nay va
ngung tu. Sau khi metoxit da dugc bd sung, nhiét d6 phan tmg nay dugc gia tang dén
53°C trong 1,5 gi¢. Sau khoang 5,5 gio dat dugce nhiét do nim trong khoang tir 52°C dén
53°C, phan ung nay dugc liy méu va da két thic nhu duoc xac dinh bing phan tich 'H
NMR. Hon hop phéan @ng nay dugc 1am lanh trong didu kién kiém soat nhiét do vo thiét
bi & 35°C va metanol dugc xa qua cac dudng éng ldy mau va bom nap natri metoxit.
Nudc khir ion (25kg) duge bd sung vao hdn hop phan tmg nay va toan bd hdn hop dugc
chuyén vao binh phéan ng 1am bang thép khong gi. Nudc khir jon (25kg) dugc nap thém
vao binh phan tng 1am bang thép trang thiy tinh va toan bd hdn hop dwoc chuyén vao
binh phan tmg 1am bing thép khong gi. Hén hop nudéc axit sulfuric 20% (26,6kg) dugc
bd sung vao dung dich nudc chira hgp chit phan mg c6 tinh kiém (d6 pH = 13), natri 6-
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brom-2-xyano-4-metoxypyridin-3-olat, dé diéu chinh d¢én d6 pH < 2. Hop chét 6-brom-4-
metoxy-3-hydroxypicolinonitril d trung hoa dugc phan 1ap bing cach st dung thiét bi ly
tam. Banh uét duge rira bang cach nap nude khir ion (18,9L) vao binh phan Ung lam
bang thép khong gi dé xa chat rin con du vao thiét bi ly tdm. Chét rin nay dugc ly tdm
khd trong diéu kién khi nito trong thiét bi ly tdm va banh u6t duoc tiép tuc 1am kho trong
diéu kién suc khi nito kho dén khéi lugng khong d6i dé thu dugc 6-brom-4-metoxy-3-
hydroxypicolinonitril khan duéi dang chit rin mau tring nhat (5,011kg, hiéu sut bing
76% ). Phan tich "H NMR hop chit thu duge cho thiy hop chat nay c6 do tinh khiét
>99,5%.

Vi du 2d. 6-brom-4-metoxy-3-hydroxypicolinonitril

Br OMe
N DMSO j N
Br” "N CN Br” N7 “CN

B sung dung dich chira 4,6-dibrom-3-hydroxypicolinonitril (30g, 108mmol)

trong DMSO khan (30mL) vao huyén phu dic chira natri metoxit (15,2g, 282mmol) trong
dimetyl sulfoxit khan (35mL, DMSO). Dung dich niy dugc bd sung trong 30 phut va hdn
hop phan tng nay dugc duy tri & nhiét d6 nho hon 55°C trong qué trinh bd sung. Dung
dich phan ng ndy dugc gia nhiét thém trong 1,5 gid sau khi két thiic bb sung. H8n hop
‘phén tmg thu dugc duge 1am ngudi dén nhiét dd nho hon 30°C, sau d6 nudc khir ion
(120mL) duge bd sung vao. Hdn hop phan tng nay duoc dé ngudi dén 25°C. Hdn hop
phén ung nay duoc diéu chinh dén d6 pH = 2 bang axit sulfuric 40%, dé két taa chét rén.
Loc thu nhén chét rén nay, rira bing axit sulfuric (75mL, d pH = 1,5), sau d6 bing nudc
khir ion (25mL). Sau d6, chét rin nay dugc dé khd dé thu duoc hop chét mong mudn
(20,7g, hi¢u suét bang 83,7%). 'H NMR (400 MHz, DMSO-d,) & 11,60 (s, 1H), 7,47 (s,
1H), 3,98 (s, 3H). °C NMR (101 MHz, DMSO) & 156,52, 149,35, 130,99, 118,55,
114,89, 114,52, 57,18.

Vi du 2e. 6-brom-4-metoxy-3-hydroxypicolinonitril
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r OMe
A NaOMe Y | OH
N MeOH i A
Br” °N CN Br” N7 “CN

B sung dung dich chitra 25% khdi lugng NaOMe trong MeOH (2,59g, 12mmol)
vao dung dich chira 4,6-dibrom-3 -hydroxypicolinonitril (1,11g, 4,0mmol) trong metanol
(7,5mL) trong éng vi séng dung tich 40mL. Dung dich nay dugc gia nhiét & nhiét do
110°C trong diéu kién vi séng trong 12 gidr. Sau d6, hdn hop phan tng nay dugc lam lanh
dén nhiét d6 ndm trong khoang tir 15°C dén 20°C, dimg bang cach b sung tir tir HCl 2M
dé didu chinh dén d6 pH = 4-5. Hén hop phén tng nay dugc c6 bing cach 1am bay hoi
quay. Hon hop nay dugc tinh ché bang sic ky nhanh trén silica gel, rira giai bang
metanol/CH,Cl, dé thu dugc chét rin mong mudn (0,53g, hi¢u sudt b?mg 58%, nhiét do
néng chay = 177-180°C). 'H NMR (400 MHz, metanol-d,) & 7,33 (d, J = 1,0 Hz, 1H),
4,01 (s, 3H). *C NMR (101 MHz, metanol-d,) § 157,96, 150,91, 132,58, 119,91, 115,50,
115,09, 57,66.

Vi du 2f. 6-brom-4-etoxy-3-hydroxypicolinonitril

Br OFEt
A NaOEt N\ O
—_—
™ | EtOH / DMSO ™ I
Br™ °N Br” N7 “CN

B6 sung dung dich NaOFEt 21% trong EtOH (31,5g, 97mol) vao dung dich dugc
khudy co hoc chira 4,6-dibrom-3-hydroxypicolinonitril (5,40g, 19,4mmol) trong DMSO
(30mL) & nhiét d6 phong. HSn hop phéan ng nay duoc gia nhiét & nhiét d6 55°C trong 18
gi0. Sau d6, hdn hop phan ung nay dugc lam lanh dén nhiét d6 nidm trong khoang tir
15°C dén 20°C va rét vao hdn hop chira HCI dic (25mL) va nuée da (80g). Két tiia mau
vang nau dugc tao ra. Hon hop nay duoc chiét bing EtOAc (4 x 75mL). Céc chét hitu co
thu gom dugc dugc rira béng nuée (5 x 100mL), sau d6 nude mudi. Dich chiét duogc lam
kho (MgSO,) va 1am bay hoi quay dé thu duoc chit rin mau vang nau. Chét rén nay dugc
nghién véi hdn hop hexan-ete & ty 18 1:1 (3 x 20mL), sau d6 lam khd trong khong khi dé
thu dugc chit rdn mau vang niu nhat (4,39g, hiéu suit bing 93%, nhiét 4o nong chdy =

175-177°C). 'H NMR (400 MHz, DMSO-dy) & 11,42 (s, 1H), 7,45 (s, 1H), 4,25 (q, J =
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7,0 Hz, 2H), 1,38 (t, J = 7,0 Hz, 3H). °C NMR (101 MHz, DMSO) & 155,81, 149,32,
131,15, 118,63, 114,94, 114,87, 65,74, 13,94. HRMS-ESI (m/z) tinh toén 1y thuyét cho
[CsH,BIN,0,]", 241,9691; dinh luong thuc t€ 241,9690.

Vi du 2g. axit 6-brom-3-hydroxy-4-metoxypicolinic

Me
Z | CH  H,80, 66%
———
B SN NeN 90-95°C

B6 sung H,SO, (66%, 384mL) vao 6-brom-3-hydroxy-4-metoxypicolinonitril rén
duoc khuéy co hoc (88g, 384mmol) & nhiét dd phong. Hon »hqp thu dugc dugc gia nhiét
va khudy qua dem & nhiét d6 ndm trong khoang tir 90°C dén 95°C. Sau khi han ung nay
két thuc nhu dugc kiém chimg bang phan tich HPLC, hén hop phan Ung nay dugc lam
lanh dén nhiét 6 nam trong khoang tir 30°C dén 40°C va chuyén tir tir vao binh phan
ng da chita nuéc (3072g) dé két tha hgp chit. Huyén pha thu dugce duge khudy trong 0,5
gio. Két tua thu duoc duge loc, rira b'fing nudc, va lam kho trong khong khi qua dém dé
thu dugc axit 6-brom-3-hydroxy-4-metoxypicolinic du¢i dang chit rin mau tring nhat
(95g, hiéu suét bang 100%). 'H NMR (400 MHz, DMSO-dy) & 7,48 (s, 1H), 3,97 (s,
3H); °C NMR (101 MHz, DMSO-dy) & 170,12, 156,58, 149,09, 130,19, 129,86, 114,46,
56,79; HRMS-ESI (m/z) [M+H]+ tinh toan ly thuyét cho C;H¢BrNO,, 246,948; dinh
lugng thuc t& 246,948; nhiét do néng chay = 167-170°C.

Vi duy 2h. axit 6-brom-4-etoxy-3 -hydroxypicolinic

HaS0, 66%

90-95°C

Hop chit 6-brom-4-etoxy-3-hydroxypicolinonitril (906mg, 3,73mmol) dugc bd
sung vao H,SOy (66%, 15mL) & nhiét d6 phong. Hon hop thu dugc dugc khqu co hoc
va gia nhiét & nhi¢t d¢ 90°C trong 17 gi¥, lam ngudi dén nhiét 30 moi trudong, va rét vao
12g nude d4. Dung dich chira NaOH 50% dugc bd sung vao cho dén khi chét rén mau

vang nau két tha. Chit rin niy dugc chiét bing EtOAc (3 x 25mL), lam kho bing
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MgSO,, va 1am bay hoi quay dé thu dugc tinh thé rdn mau tring (923mg, hiéu sut bang
94%, nhiét d6 néng chay = 152 - 155°C). '"H NMR (400 MHz, DMSO-dy) & 11,5 (br,
1H), 7,36 (s, 1H), 4,19 (q, J = 7,0 Hz, 2H), 1,36 (t, J = 7,0 Hz, 3H). HRMS-ESI (m/z)
[M+H]+ tinh toan 1y thuyét cho CsHgBrNO,, 260,9637; dinh lugng thuc t& 260,964.

Vi du 2i. axit 3-hydroxy-4-metoxypicolinic

OMe OMe
. { H  Hypdac 5% Y | OH
— - |
X | >
Br” SN ScopH  Fuh FtOH N SCO.H

Mé 1: B sung trietylamin (40,7g, 402mmol) vao axit 3-hydroxy-6-brom-4-
metoxypicolinic (47,5g) va EtOH (576mL) trong binh lac Parr (2L). Sau do, trong diéu
kién khi nito, Pd/C 5% (20g, 9,6mmol; 5% mol) dugc bd sung vao binh nay. Huyén pha
- ddc phan tng nay dugc dit vao may ldc Parr va binh nay duoc dit trong didu kién khi
hydro (40-45 psi) va lic. Sau khi phan g nay két thiic nhu dugc kiém chimg bang phan
tich HPLC, khi hydro dugc loai bé trong didu kién chan khd va thay bang khi nito.
Huyén phii ddc phan tmg nay duoc loc qua dém xelit va dém xelit dugc rira bang etanol
mdi.

Mé 2: B sung trietylamin (40,7g, 402mmol) vao axit 3-hydroxy-6-brom-4-
metoxypicolinic (47,5¢) va EtOH (576mL) trong binh lic Parr (2 L). Sau d6, trong diéu
kién khi nito, Pd/C 5% (10g, 4,8mmol; 2,5% mol) dugc ) sung vao. Phan tng thi hai
nay dugc két thiic nhu duge mé ta trong mé 1. Dich loc etanol thu dugc trong 2 mé duge
thu gom va ¢ dé thu dugc chit rin. Chat rin nay duoc pha lodng biang HCl 0,2N
(400mL) d diéu chinh dén d6 pH = 1-2 va huyén phi thu dugc duoc khudy trong 10-15
phit & nhiét d6 phong. Sau d6, loc thu nhan chét rin nay, rira bang nudc va 1am khd trong
khong khi trong vai gio, sau d6 1am kho trong 16 chan khong & nhiét d6 50°C dé thu duoc
axit 3-hydroxy-4-metoxypicolinic dudi dang chit rin mau tring nhat (55g, hiéu suét bang
85%). '"H NMR (400 MHz, DMSO-d;) & 8,04 (d, J = 6,4 Hz, 1H), 7,40 (d, J = 6,5 Hz,
1H), 4,04 (s, 3H); °C NMR (101 MHz, DMSO-d6) & 164,16, 162,03, 152,52, 132,32,
126,57, 109,13, 57,35; HRMS-ESI (m/z) tinh toan Iy thuyét cho C;H,NO,, 169,0379;
dinh lugng thuc té 169,0375; nhiét do nong chay = 219°C.

Vi du 2j. axit 3-hydroxy-4-etoxypicolinic

-27-



26077

OEt OEt
Z r OH 1 paic 5% V. l OH
= \ o

B S\ Nco BN EOH oy

B6 sung trietylamin (599mg, 5,92mmol) vao axit 6-brom-4-etoxy-3-
hydroxypicolinic (739mg) va EtOH (20mL) trong binh lic Parr (0,5 L). Pd/C 5%
(300mg, 0,141mmol; 5% mol) dugc bd sung vao binh nay. Hon hop phan ting nay duqc.
lic trong diéu kién khi hydro (45 psi) trong 22 gio. Hon hop phan tng nay duge loc qua
dém xelit, va dém xelit duoc rira béng etanol. Dich loc dugc 1am bay hoi quay dé thu
duoc chit rin mau tréng (1,047g), sau dé chét rin nay dugc tao huyén phu dac trong HCI
0,1M (15mL) va loc. Chét ran thu dugc dugc rira bing HCI 0,1M (5mL), sau d6 bing
nude (SmL). Chét rin nay duoc lam kho trong khong khi dé thu dugc bot mau tring nhat
(402mg, hiéu suét bang 78%, nhiét d¢ néng chay = 216-219°C). Phén tich "H NMR cho
thay su c6 mit cia 7% Et;NHCI cing v6i phd cong huéng tir ctia hop chit mong muén.
"H NMR (400 MHz, DMSO-dy) & 14,4 (br, 1H), 8,01 (d, J= 6,4 Hz, 1H), 7,38 (d,J=64
Hz, 1H), 4,32 (q, J = 7,0 Hz, 2H), 1,41 (t, J = 7,0 Hz, 3H). “C{'H} NMR (DMSO-d;.
126 MHz) 6 164,33, 161,13, 152,37, 132,44, 126,92, 109,53, 66,02, 14,05. HRMS-ESI
(m/z) [M+H]+ tinh toan ly thuyét cho CgHyBrOy, 183,0532; dinh luong thuc té 183,0536.

Vi du 2k. 3-hydroxy-4-metoxypicolinonitril

OMe OMe
1 Zn / KOH Al
—_— -
™ H20 \
Br N CN N CN

Huyén phi chtra 6-brom-3-hydroxy-4-metoxypicolinonitril (7,5g, 32,7mmol), hat
kém (4,28g, 65,5mmol) va dung dich nuéc KOH 20% (100mL) dugc khudy qua dém &
nhiét d6 phong. Sau khi phan tng nay két thic nhu duoc kiém chimg bing phén tich
HPLC, hdn hgp phan ung nay dugc loc qua dém xelit. Dich chiét nude duge lam lanh
dén nhiét 46 5°C va diéu chinh dén d6 pH khoang 3-4 bing HCI 3N (khoang 125mL).
Chét ran két tia duoc loc, ria b?lng nudc va lam kho trong khong khi, sau d6 1am kho

trong 10 chan khong & nhiét d§ 50°C @ thu dugc 3 -hydroxy -4-metoxypicolinonitril
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du6i dang chét rin mau niu (4g, hiéu suét bing 81%). "H NMR (400 MHz, DMSO-d6) &
11,12 (s, 1H), 8,08 (d, J= 5,3 Hz, 1H), 7,28 (d, J = 5,3 Hz, 1H), 3,94 (s, 3H); °C NMR
(101 MHz, DMSO-d;) 5 154,69, 148,59, 143,51, 119,84, 116,07, 110,54, 56,36; HRMS-
ESI (m/z) tinh toan 1y thuyét cho C;HgN,O,, 150,043; dinh luong thuc té 150,0429; nhiét
dd néng chay = 224°C.

Vi du 21. axit 3-hydroxy-4-metoxypicolinic

OMe OMe
- OH dung dich nuéc KOH o OH
.
SN 80-90°C 2
N CN 0-90 N OoH

Binh déy tron ba ¢ dung tich 1L duge nap véi KOH (125g, 1952mmol, 88% dinh
lugng cho KOH), sau d6 nuéc (400g) duge bd sung vao. Binh nay dugc trang bi may
khuéy co hoc, hop do nhiét, va by phan ngung tu (ctra nap w/N2). Dung dich nay dugc
tron cho dén khi KOH hoa tan. Sau d6, 3-hydroxy-4-metoxypicolinonitril (50g,
334mmol) duge bd sung vao dung dich nay, va khong gy toéa nhiét. Phan (mg nay dugc
gia nhiét dén nhiét d6 90°C. Sau khi phan tmg nay két thiic nhu duoc kiém chimg bang
phén tich NMR (12 gi®), dung dich phan tng nay dugc dé ngudi dén nhiét d6 moi trudng
va dé yén qua dém. HCI 12N dugc bd sung vao cho dén khi d6 pH = 2-3, dé két tia hop
chét khoi dung dich. Loc thu nhén chét rin nay va rda béng MeOH (10mL), sau d6 ria
bang MTBE (10mL). Hop chét nay dugc dé khd qua dém, sau d6 lam kho trong 10 chan
khéng trong 4 gi & nhiét dd 60°C dé thu dugc axit 3-hydroxy-4-metoxypicolinic duéi
dang chit rin mau tréng nhat (49,2g, hi¢u suét b::ing 87,2%). 'H NMR (400 MHz,
DMSO-dy) § 8,04 (d, J = 6,4 Hz, 1H), 7,39 (d, J = 6,5 Hz, 1H), 4,04 (s, 3H); °C NMR
(101 MHz, DMSO-d) 6 164,16, 162,03, 152,52, 132,32, 126,57, 109,13, 57,35; HRMS-
ESI (m/z) tinh toan ly thuyét cho C;H7NOy,, 169,0379; dinh lugng thuc t€ 169,0375.

Vi du 2m. axit 3-hydroxy-4-metoxypicolinic

ZniKOH

HO
90°C
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Binh d4y tron 3 ¢b dung tich 1L duoc trang bi may khudy co hoc dugc nap véi 6-
brom-3-hydroxy-4-metoxypicolinonitril (45,8g, 200mmol) va hat kém (14,38g,
220mmol) trong nudc (200mL). KOH 45% (125g, 1000mmol) dugc nap tir tir vao & nhiét
do phong. Phan Gng nay duoc gia nhiét dén nhiét @6 90°C. Sau khi phan tmg nay két thiic
nhu dugc kiém chimg bang phan tich HPLC (20 gi®), dung dich phan tng nay dugc dé
ngudi dén nhiét do moi trudng. Hon hop phéan tng nay dugc loc qua dém xelit. Dich loc
thu duge duge lam ngudi béng bé nude da, sau d6 HCI 12N (khoang 90mL) dugc bd
sung vao cho dén khi do pH = 0.,9. Loc thu nhén chét rin va rira béng HCI1 0,1N va nuéec.
Hop chét nay dugc d kho qua dém, sau d6 1am kho trong 10 chan khong qua dém & nhiét
do6 50°C dé thu duoc axit 3-hydroxy-4-metoxypicolinic du6i dang chit rin mau tring
nhat (26,9g, hiéu suét bang 80%). '"H NMR (400 MHz, DMSO-d;) & 8,04 (d, J= 6,4 Hz,
1H), 7,39 (d, J = 6,5 Hz, 1H), 4,04 (s, 3H); >*C NMR (101 MHz, DMSO-ds) & 164,16,
162,03, 152,52, 132,32, 126,57, 109,13, 57,35; HRMS-ESI (m/z) tinh toan ly thuyét cho
C7H7NO4, 169,0379; dinh lugng thuc té 169,0375.

Vi du 2n. axit 3-hydroxy-4-metoxypicolinic

OMe OMe
Al H2S0, 40% A\ OH
-
\ ™
N CN 90°C SN SCOLH

Bb sung dung dich nuéc H,SO,40% (125mL) vao axit 3-hydroxy-6-brom-4-
metoxypicolinic rin duoc khqu co hoc (3,9g, 26mmol) & nhiét do phong. Sau d6, hon
hop thu dugce duge gia nhiét va khudy qua dém & nhiét d6 90°C. Sau khi han tmg nay két
thiic nhu duge kiém chtmg bang phén tich HPLC, hén hop phan Gng nay dugc lam lanh
dén nhiét dd 5°C, va dung dich nuéc NaOH 25% (khoang 250mL) dugc nap tir tir vao
hdn hop phan tmg nay dé diéu chinh dén d6 pH = 1-2. Huyén phu thu duge duge khudy
trong 10-15 phut & nhiét d§ phong va loc thu nhan chét rin. Banh loc dugc rira bang nudc
va lam kho trong khong khi trong vai gid, sau d6 1am kho trong 106 chan khong & nhiét ¢
50°C dé thu duoc axit 3-hydroxy-4-metoxypicolinic duéi dang chit rin mau niu @3,1g,
hiéu suét bz“mg 70%; nhiét 0 néng chay 227°C). 'H NMR (400 MHz, DMSO-dy) 6 8,04
(d, J= 6,4 Hz, 1H), 7,40 (d, J = 6,5 Hz, 1H), 4,04 (s, 3H); >*C NMR (101 MHz, DMSO-
dg) 6 164,16, 162,03, 152,52, 132,32, 126,57, 109,13, 57,35.
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YEU CAU BAO HQ
1. Hop chét trung gian ding dé didu ché axit 4-alkoxy-3-hydroxypicolinic dugc chon tir
nhém bao gbm:
NHz* Br
CN

——

Br
o
N
B
b) r N CN
OR!
jed
Br \N CN
c)
trong d6 R' 1a C;-C; alkyl;

OR!
ﬁOH
NS
d) Br N

CO,H

trong d6 R' 1a C;-C; alkyl; va

OR!
- OH
SN | CN
e)
trong d6 R 1a C;-C; alkyl.
2. Hop chit theo diém 1, trong d6 hop chit nay 1a:
Br

3. Hop chét theo diém 1, trong d6 hop chit nay la:
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4. Hop chét theo diém 1, trong d6 hop chét nay la:

5. Hop chét theo diém 4, trong d6 R' 1 metyl.

6. Hop chét theo diém 1, trong d6 hop chét nay la:

7. Hop chit theo diém 6, trong d6 R' 1a metyl.

8. Hop chit theo diém 1, trong d6 hop chit nay la:

9. Hop chét theo diém 8, trong d6 hop chit nay 1a:

-32-

Br N

Z N

OR!

Z N

CN vaR!la C,-C; alkyl.

OH

CN vaR!laC; alkyl.





