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Linh vyc ky thuat duge dé cap

Sang ché d& cap dén quy trinh didu ché axit 4-alkoxy-3-
hydroxypicolinic. Cu thé hon, sang ché d& cap dén quy trinh diéu ché axit 4-
alkoxy-3-hydroxypicolinic tir furan duoc thé & vi tri 2.

Tinh trang ky thuat cia sang ché

Patent M§ s6 6,521,622 B1 va cac don yéu chu cdp patent My sb
61/747,723 va 14/142,183, ndi dung cta cac tai li¢u ndy duoc dua vao ban mo
ta bing cach vién din, mo ta, trong sb nhimg tht khac, cac hop chét amit thom
di vong nhét dinh c6 cong thic chung:

OR'
N oY
P
N \Z
o)

va viéc stir dung ching lam thudc diét nam.

Céac tai liéu nay cling md ta quy trinh didu ché axit 4-alkoxy-3-
hydroxypicolinic dung lam cac hop chat trung gian quan trong trong quy trinh
didu ché cac amit thom di vong nay. Do do, s& rat htu ich néu cé cac quy trinh
¢6 hiéu quéa va c6 thé mo rong dé diéu ché axit 4-alkoxy-3-hydroxypicolinic tir

cac nguyén li€u tho ré tien.

Ban chit ky thuit ciia sang ché
Sang ché dé xuét quy trinh diéu ché hop chit c6 cong thic A:

Br
=
|

S
Br” N7 “CO,R?
A

OH

trong d6 R? 1a C,-Cy alkyl.
Hop chét c6 cong thirc A 1a hitu ich trong cac quy trinh didu ché axit 4-

alkoxy-3-hydroxypicolinic ¢6 cong thirc:



26168

OR!
y OH
N

N CO,H

trong d6 R' 1a C,-C5 alkyl.
Hop chit c6 cong thie A duge diéu ché bing quy trinh bao gdm cac
budce sau:
a) tao ra hdn hop bang cach bd sung chat brom hoa, bazo va nudc vao hop chét
c6 cong thue B:
+ e
o NH3™ X
\ / CO,R?

B
trong d6 X 1a Cl hodc Br, va R* 1a C;-C, alkyl; va
b) tach hop chét c6 cong thirc A ra khoi hdn hop nay.
Hop chét c¢6 cong thic B dugce diéu ché bang quy trinh bao gdm cic
budc sau:
a) tao ra hdn hop thtr nhét bing cach két hop véi mudi O-alkylhydroxylamin
hydrohalogenua c6 cong thirc I:

O
R3”“NH, HX
I

trong d6 X 1a Cl hodc Br, va R’ 1a C,-C, alkyl;
bazo, dung moi va hop chét ¢6 cong thirc C;

O

@)

\ / COzH

C
b) tach hop chat c6 cong thire D ra khoi hdn hop thit nhat nay:
NOR3
0.
\ / COzH
D

trong d6 R’ la C,-C,4 alkyl;
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¢) trén hop chit co cong thire D véi ruou va hop chét axit hodc hop chét tao
thanh axit va sau d6 1am nong dé tao ra hdn hop thtr hai; va
d) tach hop chét c6 cong thire E ra khoi hdn hop tha hai nay:

NOR?
O

\ / CO,R?

E
trong d6 R va R? doc lap 1a C,-C, alkyl;
e) bd sung chét khir vao hop chat co cong thirc E dé tao ra hdn hop thu ba;
f) tach hop chit c6 cong thirc F ra khoi hdn hop tht ba nay.

NH
o)

\ / CO,R?

F.'
trong do R%1a C;-Cy alkyl;
g) bd sung axit v6 co vao hop chét c6 cong thiuc F dé tao ra hdn hop thir tu; va
h) tach hop chit c6 cong thirc B ra khoi hdn hop tht tu nay.
Hop chét c6 cong thirc B cling c6 thé dwoc didu ché bang quy trinh bao

gdm céc budc sau:

a)  tao ra hdn hop thi nhét bing cach két hop véi furan, axit Lewis va

hop chit c6 cong thirc G:

NHCO,R*
MeO CO,R?
G
trong d6 R* 14 C;-C4 alkyl va R* 1a nhém phén tach axit
duoc chon tir alyl, benzyl hodc alyl dugc thé hodic nhom benzyl;
b) tach hop chét c6 cong thirc H ra khoi hdn hop thir nhét:

NHCO,R*
0

\ / CO,R?

H

trong do R? va R* 1a nhu duoc xéc dinh & budc a);
¢) bd sung axit vd co vao hop chét ¢ cong thirc H dé tao ra hdn hop thir hai; va
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d) tach hop chét cé cong thirc B ra khoi hdn hop thit hai nay.

Theo mdt sd phuong 4n, axit Lewis dugc st dung trong quy trinh 1a bo
triflorua eterat. Theo mét sb phuong 4n, nhém phén tach axit 1a nhém benzyl.
Theo mét s6 phuong 4n, axit manh dugc st dung trong quy trinh 12 it nhét mot
axit duoc chon tir nhém bao gdm axit clohydric va axit bromhydric.

Theo khia canh khac, sang ché dé xudt hop chit trung gian méi diéu ché
duogc bing quy trinh theo sing ché, tirc 1a hop chét c6 cong thic:

NH, HBr
0

\ / C02R2
trong d6 R* 1a C,-C, alkyl.

MG ta chi tiét sang ché

Thuét ngtt "tdch," hodc "viéc tach" khi dugc sir dung trong ban mod ta
nay nghia la viéc loai bé mot phdn hodc hoan toan san phim mong mubn ra
khoi cac hop phan khac cia hdn hop trong quy trinh hoa hoc cubi bang cach s
dung céc phuong phap chuin nhu, nhung khong chi giéi han &, loc, chiét,
chung cit, két tinh, ly tAm, chudn d9, tich pha 16ng-16ng hodc cac phuong phap
khac da biét dbi voi ngudi ¢6 hidu biét trung binh trong linh vuc nay. Céc sén
phém da tach c6 thé c6 do tinh khiét nim trong khoang tir <50% dén > 50%, va
¢6 thé duoc tinh ché dén do tinh khiét cao hon bang cach sir dung cac phuong
phép tinh ché chudn. San phdm da tach cling c6 thé duoc sir dung & bude xir ly
tip theo c6 hoic khong c6 tinh ché.

Mubi xyano(furan-2-yl)methanaminium halogenua cé cong thic la da
duoc didu ché va sir dung 1am céc san pham trung gian trong quy trinh didu ché
3-hydroxypicolinonitril va 3-hydroxy-picolinoamit ¢6 cong thic Ib nhu duge
md ta trong Acta Chem. Scand. 19 (1965), pg. 1 147-1152,

o NH3+ X R?
3 OH
\ / N R =
3 2 \N R4
R R
1a 1b

trong d6 X 1a CI, R? 1a H hogc metyl, R® 1a H hodc 2-propyl, va R* 1a CN hoc
C(O)NH,.
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A. Diéu ché hop chat c6 cong thic A

Trong quy trinh dugc d& cdp trong ban md ta nay, este 4,6-dibromo-3-
hydroxypicolinat c6 cong thirc A dugc diéu ché tir mudi alkyl 2-amino-2-
(furan-2-yl)axetat hydrohalogenua cé cong thirc B & mét budc phéan tmg hoa
hoc bang cach st dung phan tng brom hoa chuyén vi. Hop chit furan ban dau
c6 cong thue B, ¢ dang mudi HC1 hodc HBr va trong do R? 14 C,-C4 alkyl,
dwoc xtt ly bang chit brom héa thich hgp nhu brom, 1,3-dibromo-5,5-
dimetylhydantoin hodc N-bromosucxinimit. Tét hon 13, phan tng dugc thuc
hién biang cach sir dung khoang 4 mol duong lugng bromo. Thuén tién 1a, co
thé st dung mot lvong du chat brom héa nhu luong du 5%, 10% hodc 15%

mol, d& dam bao phan tng dién ra hoan toan.

Br
o NH; HX Br,/bazo S OH
\ / CO,R? > -
H,O/rugu Br N COZRZ
B A

Bazo duoc st dung trong phan Umg va cé thé duoc chon tir natri axetat
hodc kali axetat va cac bazo tuong tu. T6t hon 13, phan tmg duge thuc hién
trong dung méi proton hodc méi truong phan tmg nhu nude, hodc hdn hop cia
nude va rugu nhu metanol hodc etanol. Nhiét d6 ma tai d6 phan tmg dugc thuc
hién nim trong khodng tir 0°C dén 10°C, t6t hon 1a nam trong khoang tir 0°C
dén 5°C. Khi hoan thanh viéc b sung chit brom hoéa, hdn hop phén tng dugc
dé 4m dén nhiét d6 trong phong va khudy trong d6 trong khoang thoi gian 15-
48 gid. Sau khi phan Ung hoan thanh, san phim mong mudn dugc thu hdi bang
cach st dung phuong phap tach va tinh ché chuén.

Mudi alkyl 2-amino-2-(furan-2-yl)axetat hydrohalogenua c6 cong thirc
B ¢6 thé duoc didu ché bang hai quy trinh héa hoc duoc thé hién trong So dd 1.
Theo quy trinh A, axit 2-(furan-2-yl)-2-oxoaxetic (Cong thirc C) dugc chuyén
héa trude tién thanh este O-alkyl oxim c6 cong thirc E (cc bude phan ung hoa
hoc a va b), nhu dugc md ta trong Chemical Research in Toxicology, 24(5)
706-717 (2011) va trong PCT Int. Application 20051 11001 (2005), va sau dé
E duoc chuyén hoa thanh mudi halogenua c6 cong thirc B (cac budce phan tng
hoéa hoc ¢ va d). Theo quy trinh B, alkyl 2-metoxy-2-(N-carboxyalkylamino)-
axetat co:

So do 1
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Quy trinh B

Quy trinh A
NOR?
0 2 a b O
\ /7 “coH \_/ TCOR
C E \”i
NH, HX
\ / COzR2
NHCO,R* © NHCO,R® / 8
2 W o ’ !

MO Noo,rz —— \ / “coRr

e
G H
Hop chit c6 Cong thitc G dugc lién hop véi furan, nhu duge mo ta trong
Bioorganic and Medicinal Chemistry, 20(11), 3551-3564 (2012), dé tao ra
furan duoc thé & vi tri 2 ¢6 cong thire H (bude phan tng hoa hoc €) ma sau do
duoc chuyén hoa thanh mudi halogenua c6 cong thic B (bude phan tng héa
hoc ).

A. Piéu ché hop chit ¢6 cong thirc B - Quy trinh A

Este O-alkyl oxim c¢6 cong thicc E duogc diéu ché (cac budc phan tng
héa hoc a va b) bing cach két hop truéc tién cung véi mudi O-alkyl-
hydroxylamin hydrohalogenua, axit 2-(furan-2-yl)-2-oxoaxetic (Cong thuc C),
bazo va dung méi, va lam néng hdn hop thu duge dé tao ra axit oxim cé cong
thirx D. Tir mdt dén ba mol duong lwgng mubi O-alkyl-hydroxylamin
hydrohalogenua (R 1a C,-C4 alkyl) dén tir hai dén sau mol dwong lugng bazo
c6 thé dugc st dung trong phén Ung ndy. Cac bazo thich hop bao gdm
trialkylamin, cacbonat kim loai kiém nhu natri cacbonat hodc kali cacbonat, va
cac bazo tuong tu.

Céc dung moi thich hop bao gém ruou nhu metanol, etanol hodc 2-
propanol. Phan tmg theo sang ché thuong dugc thyc hién két hop lic dt dé duy
tri hdn hop v& co ban ddng déu chira cac chit phan tmg va néi chung doi hoi tix

1 dén 10 gio, tot hon 1a

o) R*ONH, HX, bazo NOR®  RZOH, axit NOR?
o o : o
- S ——
\ / CO,H a \ / COxH b \ / COzRZ
C D E
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tir 1 dén 5 gid, dé didn tién dén khi hoan thanh. Phan tmg thuong dugc thuc
hién & nhiét d6 ndm trong khoang tir 25°C dén 85°C, tdt hon 13 nim trong
khoang tir 45°C dén 65°C. Sau khi phan tng hoan thanh, axit oxim c6 cong
thie D duge thu hdi bang cach sir dung phuong phép tach va tinh ché chuén.

Axit O-alkyl oxim c6 cong thie D tiép theo duoc chuyén hoa thanh este
¢6 cong thire E bang cach este hda trong dung mdi ruou véi su c6 mét cla axit
hodc hop chit tao thanh axit. Cac dung moi rugu thich hop bao gém ruou
C,-C4 nhu, vi du, metanol, etanol, 1-propanol va 1-butanol. Cac axit thich hop
bao gdm céc axit manh nhu axit clohydric khan, axit sulfuric hodc axit p-
toluensulfonic, va hop chét tao thanh axit thich hop bao gbém halogenua clia
axit carboxylic nhu axetyl clorua, axetyl bromua, propionyl clorua hodc
propionyl bromua, va cdc hop chit thich hop. Tir 0,01 dén 2,0 mol duong
luong axit hodc hop chét tao thanh axit ¢o thé duoc sir dung. Phan g thudng
duoc thuc hién & nhiét 4o ndm trong khoang tir 25°C dén 85°C, t6t hon 14 nim
trong khoang tir 45°C dén 65°C trong khoang thoi gian tir 8 dén 48 gio, tot hon
1a trong khoang thoi gian tir 12 dén 24 giod. Sau khi phan tng hoan thanh, oxim
este ¢o cong thic E duge thu hdi bang cach st dung phuong phap tach va tinh
ché chudn.

Este O-alkyl oxim c6 cong thuc E tiép theo duoc chuyén héa thanh
aminoeste c6 cdng thuc F bang cach khir bang bot kém (budc phan tmg hoa
hoc ¢). Phan tmg nay thuong duge thuc hién trong dung moi rugu chira 50%
dung dich nuéc axit formic. Ty 1€ thé tich thich hop ctia dung moi rugu va 50%
dung dich nudc axit formic 1a tir 4: 1 dn1:1,tbthonlatr2: 1dén1: 1. Cac
dung méi ruou thich hop bao gdm rugu c6 1 dén 4 nguyén tir cacbon nhu, vi
du, metanol, etanol, 1-propanol va 1-butanol, Tét hon 13, metanol ¢6 thé duoc
st dung. Tur 2 dén 4 mol duong luong bot kém thudng duge st dung va su khir
thuong chay ¢ nhiét 4o nam trong khoang tir 0-10°C trong 0,5 dén 2 gior va tiép
theo & nhiét do trong phong trong khoang thoi gian tir 12 dén 48 gio. Sau khi
phén ng hoan thanh, aminoeste F dugc thu hdi bang cach st dung phuong
phép tach va tinh ché chuan.

NOR? NH
Zn/HCOMH O 2 HX o |HzHX
2
\ / “COR? > N\ /7 “cor? ; =\ / COR
¢ I
E F B

Tiép theo, aminoeste F dugc chuyén hoa thanh mubi halogenua c6 cong
thitc B béng cach xur 1y bang axit manh nhu axit clohydric, axit bromhydric
hodc axit sulfuric. Tu 2 dén 6 mol duong luong axit manh c6 thé duoc str dung
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va c6 thé duge bd sung vao dung dich chita aminoeste F trong dung moi khong
thé tron 14n v6i nude nhu dietyl ete, metyl t-butyl ete, 2-metyl furan, dioxan, va
cac dung moéi tuong tu. Axit manh thuong duoc sir dung ¢ dang khan nhu dung
dich trong dung méi khong phai 1a nudc nhu, vi du, axit axetic hodc dioxan.
Axit manh ciing c6 thé dugc bd sung vao quy trinh & dang khi hodc chét long
nguyén chit. Axit manh thudng dugc bd sung vao aminoeste F & nhiét do nim
trong khoang tir 0°C dén nhiét d¢ trong phong, va tiép theo hon hop thu dugc
dugc phan ung trong khoang thoi gian tir 0,5 dén 2,0 gid o nhiét do trong
phong. Mubi halogenua B duoc thu hdi bang cach stir dung phuong phép tach
va tinh ché chuén.

B. Diéu ché hop chat ¢ cong thie B - Quy trinh B

Bing cach s dung quy trinh B (So dd 1), din xuét cta axit 2-
metoxyamino ¢ cong thitc G dugc lién hop véi furan voi sy ¢ mét cua axit
Lewis tao ra furan dugc thé & vi tri 2 ¢6 cong thirc H. Hop chét c6 cong thic G,
trong do R? 1a C,-C4 alkyl va R* 1a nhom c6 thé phan tach axit dugc chon tir
alyl, benzyl hodac nhém dugc thé alyl hodc nhom benzyl, duoc ddt vao dung
mdi va tiép theo dugc xir Iy & nhiét do trong phong bing axit Lewis, tiép theo
12 bd sung ngay furan. Cac dung moi thich hop dé stir dung trong phan mg nay
bao gdm dietyl ete, metyl t-butyl ete, 2-metyl furan, dioxan, va cac dung moi
twong tu. Axit Lewis thich hop bao gdm bo triflorua eterat, nhom triclorua,
thiéc tetraclorua, va cac axit twong tu. So véi hgp chét G, tir 1,0-2,0, t6t hon 1a
tir 1,2-1,7, mol duong luong axit Lewis dén 2,0-6,0, t&t hon 1a 3,0-5,0, mol
duong lugng furan thudng dugc st dung trong phan ing ngau hop nay. Phan
tmg nay thuong dugc thuc hién trong khodng thoi gian tir 10 gid dén 48 gio, t6t
hon 14 tir 18 dén 32 gid & nhiét do trong phong. Sau khi phan tmg hoan thanh,
furan duoc thé & vi tri 2 c6 cong thic H dugce thu hdi bang cach sir dung
phuong phéap tach va tinh ché chuan.

0]

NHCO,R* U o NHCO,R*
MSO/Q > \ / CO,R2

2
COzR e
G H

Hop chét c6 cong thirc H duge chuyén héa thanh hop chét c6 cong thic
B bang cach xtr ly bing axit manh nhu axit clohydric, axit bromhydric hogc
axit sulfuric, & nhiét do trong phong trong dung moi axit carboxylic phin cuc

nhu axit axetic, axit propionic, va cac axit tuong tw. Ttr 2,0 dén 7.0, t6t hon 1a
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tir 4,0 d&én 6,0, mol duong luong axit manh c6 thé duoc st dung. Phan {mg
duoc thue hién trong khoang tur 0,25 dén 5,0 gio, tot hon 1a trong khoang tir 0,5
dén 2 gid & nhiét d6 trong phong. Sau khi phan tng hoan thanh, furan duoc thé
& vi tri 2 ¢6 cong thirc B duge thu hdi bang cach sir dung phuong phap tach va
tinh ché chuén.

NHCO,R*

O f‘ . NHZ HX
\_/ “cor? \ /| TCOR?
H B
Vi du thye hién sing ché
Céc vi du sau dugc dua ra nhidm minh hoa sang ché.
Vi du la. Metyl 4,6-dibromo-3-hydroxypicolinat
Br
o NH2 HBr Br, / NaOAc Z ] OH
—_—
\ [/ M hormeon AN
N7 CoMe

Dung dich dang khudy tir manh chita metyl 2-amino-2-(furan-2-yl)axetat
hydrobromua (0,84 g, 3,56mmol) va natri axetat (1,255 g, 15,30mmol) trong
40mL nudc & 0°C duge bd sung timg giot dung dich chira bromo (0,788mL,
15,30mmol) trong 10mL MeOH trong 30 phut. Sau khi lam Am dén nhiét do
trong phong trong 24 git, hdn hop phéan tmg duge loc qua phéu thuy tinh x6p
va chét rén mau tring duoc rira bang nude. Loai boé dung mdi thu dugc metyl
4,6-dibromo-3-hydroxypicolinat (577mg, 1,837mmol, hi¢u suit 51,6%) & dang
chét rin mau tring; Mp 180-181°C (dugc tai két tinh tir heptan). "H NMR (600
MHz, Clorofom-d) & 11,35 (s, 1H), 7,86 (s, 1H), 4,07 (s, 3H); °C NMR (151
MHz, Clorofom-d) 5 168,74, 156,02, 136,85, 130,14, 129,92, 124,67, 53,84.
HRMS-ESI (m/z) tinh toan d6i voi [CHsBr,N03]", 308,8636; phat hién dugc,
308,8638.

Vi du 1b: Metyl 4,6-dibromo-3-hydroxypicolinat

Br
NHCO,CH:Ph 1. HBr, HOAG A OH
\ / “co,Me 2. Bry, NaOAC <
MeO Hl'HzO Br N 002Me

33% khéi luong hydro bromua (10,00mL, 55,2mmol) dang khudy tir
trong axit axetic duoc bd sung metyl 2-(((benzyloxy)cacbonyl)amino)-2-

-10-
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(furan-2-yl)axetat (2,89 g, 10mmol). Sau khi khudy & nhiét d6 trong phong
trong 1 gio, 150mL ete khan duoc bd sung dé tao ra 2,34 g chit rdn mau xam.
Dung dich dang khudy tir manh chira chit rin mau x4m nay va natri axetat
(3,53 g, 43,0mmol) trong 100mL nudc & 0°C duogc bd sung timg giot dung dich
chtra bromo (2,215mL, 43,0mmol) trong 20mL MeOH trong 30 phut. Sau khi
khudy & nhiét d6 trong phong, hdn hop phan tng dugc loc qua phéu thiy tinh
xép. Chét rin mau tring nhd duge hoa tan trong 75mL CH,Cl,, dugce rira béng
SmL dung dich nudc bdo hoa chira Na,S,05 va SmL dung dich nuéc bdo hoa
chtra NaCl, va duogc lam kho (MgSO,). Loai bo dung méi thu dugc metyl 4,6-
dibromo-3-hydroxypicolinat (1,43g, 4,32mmol, hiéu sudt 43,2%) dudi dang
chit rin mau tréng nho; Mp 179-180°C (dugc tai két tinh tir heptan). *H NMR
(400 MHz, Clorofom-d) 8 11,36 (d, J = 0,4 Hz, 1H), 7,86 (m, 1H), 4,07 (s, 3H).
Vi du 2a. axit 2-(Furan-2-yl)-2-(metoxyimino)axetic

o 5 MeONH, HCI o poMe

-
L/ “cor Na,CO3/MeOH \_/ “coH

Hoén hop dang khudy tir chira axit 2-(furan-2-yl)-2-oxoaxetic (5,0g,
35,7mmol), O-metylhydroxylamin hydroclorua (5,96g, 71,4mmol) va
Na,CO; (15,13g, 143mmol) trong 100mL MeOH dugc dun hdi luu trong 2 gid.
Hén hop phéan tmg duge 1am ngudi dén nhiét d6 trong phong va HCI dic duoc
bd sung tir tir cho dén khi thu duge do pH 2-3. Phén 16n dung méi dugc loai bo
bang thiét bi c6 quay va phan cin dugc pha lodng bang SO0mL nudc va 100mL
ete. HCI dic duoc bd sung lai dé tao ra d6 pH 2-3. Lép nude duge chiét bang
2x50mL ete. Lop hitu co gom lai dugc rua bang 50mL dung dich bio hoa chira
NaCl, dugc 1am khé (MgSO,) va dung mdi dugce loai bod dé tao ra 6,58 g axit 2-
(furan-2-yl)-2-(metoxyimino)axetic thd dudi dang dau nhét (tinh thé dugc tao
thanh khi ding yén).

Vi du 2b. Metyl 2-(furan-2-yl)-2-(metoxyimino)axetat

NOMe NOMe
O AcCl O
_____—-———-—’
QOoH CO-Me
|/ co MeOH \_/ 2

Axit 2-(furan-2-yl)-2-(metoxyimino)axetic thé (Vi du 2a) dugc hoa tan
trong 100mL MeOH va duoc b sung vao dung dich chua axetyl clorua
(3,82mL, 53,5mmol) trong 50mL MeOH. Sau khi dun hdi luu trong 16 gio,
dung méi dugc loai bd bing thiét bi c6 quay va san phim thd dugc bd sung vao
100mL EtOAc va 20mL nudc. Lép hitu co duge rira bang 20mL dung dich bdo
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hoa chira NaCl, duoc lam khé (MgSO,) va dung mdi dugce loai bo dé tao ra
metyl 2-(furan-2-y1)-2-(metoxyimino)axetat (6,35g, 32,9mmol, hi¢u sudt 92%)
dudi dang diu mau vang. San phim nay 1a hdn hop cua chét ddng phan cé ty 1&
4: 1 bang 'H NMR, Chét déng phan chinh: H NMR (400 MHz, Clorofom-d) &
7,53 (dd, J - 1,7, 0,6 Hz, HI), 7,31 (dd, J = 3,5, 0,6 Hz, 1 H), 6,54 (dd, J = 3.5,
1,8 Hz, 1H), 4,15 (s, 3H), 3,94 (s, 3H); °C NMR (101 MHz, Clorofom-d) &
162,77, 144,82, 143,80, 142,47, 1 19,34, 1 1 1,78, 63,95, 53,10, HRMS-ESI
(m/z) tinh toan déi véi [CsHoNO,]", 183,0532; phat hién duoc, 183,0539.

Vi du 2¢. Metyl 2-amino-2-(furan-2-yl)axetat

NOMe NH,

\ CO.Me > M
/ 2 MeOH / HCO,H J cosMe

Dung dich dang khudy tir manh chtta metyl 2-(furan-2-yl)-2-
(metoxyimino)axetat (17,50g, 96mmol) trong 300mL MeOH dugc bd sung

200mL dung dich chita 50% axit formic trong nuéc. Hon hop phan tmg dugc
lam lanh dén 0°C (bé d4) va bot kém (18,74g, 287mmol) duoc bd sung. Sau khi
khudy & nhiét do trong phong trong 18 gid, hdn hop phan ung duoc loc qua
tAng Xelit va ting nay dugc rira baing MeOH. Dung mdi dugc loai bo bang thiét
bi ¢d quay va phin cin mau vang dugc hoa tan trong 50mL nudc, dugc bazo
héa dén @ pH 10 bang dung dich bdo hoa chira Na,CO; va duoc chiét bang
3x100mL EtOAc. Sau khi lam kho (MgSOy) phan chiét hitu co, loai bd dung
mdi thu duoc 10,2 g metyl 2-amino-2-(furan-2-yl)axetat dudi dang chét long
mau da cam.

Vi du 2d. Metyl 2-amino-2-(furan-2-yl)axetat hydrobromua

NH; NH, HBr

O HBr LO>/<
\_/ “coMe 0 L/ Tcome

Metyl 2-amino-2-(furan-2-yl)axetat thd (Vi du 2c) duge hoa tan trong
350mlL ete khan va két hop khudy tir nhanh, 10mL HBr 33% khéi lugng trong
axit axetic duoc bd sung tir tir bang bom tiém. Sau khi khudy trong 30 pht, loc

tiép d6 1a lam kho trong khong khi thu dwoc metyl 2-amino-2-(furan-2-
yl)axetat hydrobromua (12,35g, 51,8mmol, hi¢u suét 54,2%) dudi dang chét
rén mau tring nho: Mp 141-142°C. 'H NMR (400 MHz, DMSO-d6) & 8,84 (s,
2H), 7,81 (dd, J-1,8, 0,7 Hz, 1H), 6,68 (d, J - 3,3 Hz, 1H), 6,56 (dd, J - 3,3, 1,9
Hz, 1H), 5,59 (s, 1H), 3,77 (s, 3H); °C NMR (151 MHz, DMSO-d6) & 167,44,
145,49, 145,06, 1 12,14, 1 1 1,70, 53,98, 49,73.
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Vi du 2e. Metyl 2-(((benzyloxy)cacbonyl)amino)-2-(furan-2-yl)axetat

(0]
MeO - \ /

COoMe
BF3.0OEt,

@)
NHCO,CH,Ph NHCO,CHoPh
W

COMe

Dung dich dang khudy tir manh chita metyl 2-(((benzyloxy)cacbonyl)-
amino)-2-metoxyaxetat (10,89g, 43mmol) trong 100mL ete khan & nhi€t d§
trong phong trong diéu kién khi nito duoc bd sung bo triflorua eterat (8,72mL,
68,8mmol) tiép d6 la bd sung timg giot furan (12,51mL, 172mmol) trong 2
phut. Sau khi khudy & nhiét do trong phong trong 24 gio, hdn hop phan tng
duoc bd sung tlr tir vao 100mL dung dich nudc lanh, bdo hoa chira NaHCOs.
Hén hop dugc chiét bang 3x50mL EtOAc, va 16p hitu co gom lai dugc ria
bing dung dich bdo hoa chira NaCl, dugc lam khd (MgSO,) va dung moi dugc
loai b d& tao ra 12,7 g dAu khong mau. Séc ky cot trén silicagel giai hip bing
20% EtOAc/hexan thu duge metyl 2-(((benzyloxy)cacbonyl)amino)-2-(furan-
2-yl)axetat (9,75g, 33,0mmol, hi¢u suit 77%) ¢ dang chit rin mau tréng; Mp
80-81°C. 'H NMR (600 MHz, Clorofom-d) & 7,35 (m, 6H), 6,35 (m, 2H), 5,77
(d, J = 7,4 Hz, 1H), 5,54 (d, J = 8.2 Hz, 1H), 5,12 (d, J = 2,9 Hz, 2H), 3,77 (s,
3H); i3C MR (151 MHz, Clorofom-d) & 169,30, 155,43, 148,62, 142,92,
136,03, 128,54, 128,25, 128,16, 110,69, 108,64, 67,28, 53,08, 51,97. HRMS-
ESI (m/z) tinh toan dbi véi [C1sH;sNOs] ", 289,0950; phét hién duoc, 289,0942.
Vi du 2f. Metyl 2-amino-2-(furan-2-yl)axetat hydrobromua

NHCO,CH,Ph NHq, HBr
0 HBr o) '
—_—
\ / “coMe oA \ /7 coMe

Hydro bromua 33% khéi lugng (2,00mL, 11,04mmol) dang khudy tir
trong axit axetic dugc bd sung metyl 2-(((benzyloxy)cacbonyl)amino)-2-
(furan-2-yl)axetat (579mg, 2mmol). Sau khi khudy & nhiét do trong phong
trong 1 gid, 25mL ete khan duoc bd sung dé tao ra metyl 2-amino-2-(furan-2-
yl)axetat hydrobromua (468mg, 1,983mmol, hi¢u sudt 99%) dudi dang chét rin
mau xam. 'H NMR (400 MHz, DMSO-d6) & 8,93 (s, 2H), 7,81 (dd, J=1,8, 0,8
Hz, 1H), 6,69 (m, 1H), 6,57 (dd, J = 3.3, 1,9 Hz, 1H), 5,61 (s, 1H), 3,78 (s, 3H).
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1. Quy trinh diéu ché hop chat c¢6 cong thirc A:
r

/IOH

Br \N CO,R?
A
trong d6 R? 1a C,-C; alkyl;
bao gdm céc budc sau:
a) tao ra hon hop bang cach bo sung chit brom héa va nude vao hop chat cé
Cong thtc B:
NH, HX
O
\ / CO,R?

B
trong d6 X 1a Cl hodc Br, va R? 1a C,-C; alkyl; va
b) tach hop chét c6 cong thirc A ra khoi hdn hop nay.

2. Quy trinh theo diém 1, trong d6 chit brom héa la brom.

3. Quy trinh theo diém 1, trong d6 quy trinh ndy con bao gém viéc sir dung

bazo.

4. Quy trinh theo diém 1, trong d6 hop chét ¢6 cong thirc B:

NH, HX
o)

\ /) CO,R?

B
trong d6 X la Cl hodc Br, va R*1a C;-Cy alkyl;

duoc didu ché bang quy trinh bao gdm cac budc sau:

a) tao ra hdn hop thir nhit bang cach két hop véi mudi O-alkylhydroxylamin
hydrohalogenua c6 cong thure I, bazo, va hop chét c6 cong thirc C va lam néng
hén hop thir nhét:
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oL .
R3O NH, HX
I

trong d6 X 1a Cl hodc Br, va R? 1a C,-C, alkyl;
0

@/u\cogH

C
b) tach hop chit c6 cong thirc D ra khoi hdn hop thir nhat:
NOR®

0.
trong do R’ 1la C,-C, alkyl;

¢) trén hop chat co cong thuc D véi ruou va hop chét axit hodc hop chét tao
thanh axit va lam nong dé tao ra hdn hop thir hai;
d) tach hop chét ¢ cong thirc E ra khdi hdn hop thit hai nay:

NORS3

WCOQRZ £

trong d6 R* va R* doc lap 1a C,-Cy alkyl;
e) bd sung chit khir vao hop chét cé cong thirc E & tao ra hdn hop thir ba;
f) tach hop chit c6 cong thirc F ra khéi hdn hop thi ba nay:

NH,

WCOQRZ F

trong d6 R* 1a C,-C, alkyl;

g) bd sung axit hydrohalogenua vao hop chit ¢ cong thirc F d tao ra hdn hop
tht tu; va

h) tach hop chit c6 cong thic B ra khoi hdn hgp thtt tw nay.

5. Quy trinh theo diém 4, trong d6 chét khtr 1a kém kim loai.
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6. Quy trinh theo diém 4, trong d6 axit hydrohalogenua dugc chon tir axit

clohydric va axit bromhydric.

7. Quy trinh theo diém 1, trong d6 hop chit c6 cong thiic B:
NH; HX

\ CO,R?

B
trong d6 X 1a Cl hodc Br, va R? 1a C,-C, alkyl;
duge didu ché bang quy trinh bao gdm cac bude sau:
a) tao ra hdn hop thir nhat bang cach két hop véi furan, axit Lewis va hop chét
co6 cong thuc G:

NHCO,R*

MeO COng
G
trong d6 R la C;-C4 alkyl va R 1a nhom phén tach axit duoc chon tur alyl,
benzyl hodc alyl dugc thé hoic nhom benzyl,
b) tach hop chit c6 cong thie H ra khoi hdn hop thir nhét nay:

NHCO,R*
0

\ CO,R?
H
trong do R? va R* 12 nhu duogc xac dinh & bude a);
¢) bd sung axit manh vao hop chét cé cong thirc H dé tao ra hdn hop thi hai; va
d) tach hop chét co cong thirc B ra khoi hdn hop thit hai nay.
8. Quy trinh theo diém 7, trong d6 axit Lewis 1a bo triflorua eterat.

9. Quy trinh theo diém 7, trong d6 nhém phan tach axit 1a nhém benzyl.

10. Quy trinh theo diém 7, trong do6 axit manh dugc chon tir axit clohydric va

axit bromhydric.

11. Hop chét c6 cong thic:
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NH, HBr
o)

\ CO,R?

trong d6 R? 1a C,-C, alkyl.
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