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Tém tat: N-(2-hydroxyphenyl)acetamid (tap C theo USP) 1a tap chét lién quan cua
acetaminophen phat sinh tir qua trinh tong hop. Cho dén nay, chudn tap C cia
acetaminophen chua cé nghién ctru nao trong nudc cong bd vé quy trinh téng hop va
tap C phai dit hang tir nudc ngoai véi gia cao. Dua trén nhu cau thuc té vé kiém nghiém
thudc, dé tai nay dugc thuc hién véi muc dich diéu ché va thiét 1ap chat dbi chiéu N-
(2-hydroxyphenyl)acetamid. N-(2-hydroxyphenyl)acetamid dugc tong hop bang phan
g acetyl hoa 2-aminophenol v&i anhydrid acetic. San pham sau khi tong hop, dugc
tinh ché va x4c dinh cdu tric bing cac k¥ thuat phan tich hién dai nhu UV-Vis, IR,
NMR; xac dinh do tinh khiét bang phuong phap HPLC.

Tw khéa: Acetaminophen, N-(2-hydroxyphenyl)acetamid; Tap C; USP

Abstract: N-(2-hydroxyphenyl)acetamide (impurity C according to USP) is a related
impurity of acetaminophen arising from the synthesis process. Today, there has been
no domestic research published on the synthesis process of impurity C, and it has to be
ordered from abroad at a high cost. Based on the actual need for drug testing, this
project was carried out with the aim of preparing and establishing the reference
standard ~ N-(2-hydroxyphenyl)acetamide. = N-(2-hydroxyphenyl)acetamide s
synthesized by the acetylation reaction of 2-aminophenol with acetic anhydride. The
product, after synthesis, is purified and its structure is determined using modern
analytical techniques such as UV-Vis, IR, NMR; and its purity is determined by HPLC.

Keywords: Acetaminophen,; N-(2-hydroxyphenyl)acetamid; Tap C; USP

https://doi.org./10.56097/binhduonguniversityjournalofscienceandtechnology.v8i1.305 171



Tbng hop va thiét 1ap chat déi chiéu N-(2-hydroxyphenyl)acetamid

1. Dat van dé
Trong cudc song hién nay, cung voi su
phat trién va tién bo vuot bac ciia xa hoi,
con ngudi cling ngdy cang quan tim dén
strc khoe cua ban than. Mot khi nhu cau
str dung thudc cua ngudi dan cang cao
thi doi hoi thudc san xuét ra duoc ban
trén thi truong phai dam bao vé mat chat
luong. Vi vay, chét luong thude trude va
sau khi dua ra thi trudng phai dugc kiém
soat chat ché va viéc kiém tra tap chat 1a
phan khong thé thiéu trong céac chi tiéu
kiém nghi¢m ctia mot thudc. Tuy nhién,
chi tiéu tap chét lién quan cta cac thude
van con nhiéu han ché vé ngudn cung
cAp va gia ca cua tap chét chuan.
Acetaminophen (Paracetamol) 1a
hoat chit cé tac dung giam dau, ha sOt
duoc sir dung rat phd bién ¢ nudc ta.
Trén thi truong trong nudc da c6 hon
100 ché pham thudc khong ké don va
nhiéu ché pham thubc ké don khac co
chra acetaminophen. Acetaminophen
con 13 thude nam trong danh muc thude
diéu tri ngoai trt cho FO bj nhiém Covid
- 19 tai nha theo huéng dan cua BO Y té
[1]. Trong cac chuyén ludn vé nguyén
liGu va thanh phim c6 chua
acetaminophen cia dugc dién Viét Nam
V [2] va dugc dién tham chiéu USP 47
[3] déu c6 quy dinh kiém nghiém cac tap
lién quan cta acetaminophen. Cho dén
thoi diém hién tai, chuan tap C 1a N-(2-
hydroxyphenyl)acetamid
acetaminophen van chua c6 tai liéu
nghién ctru trong nude duoc cong bd vé
quy trinh tong hop va thiét lap chat
chuin d6i chiéu. Mit khac, phuc vu cho
cong tac kiém nghiém, tap chét chuan C
cua acetaminophen khi nhap tor nudc
ngoai (chuan USP) s& c6 gia thanh kha

cua
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cao [4]. Vi vay dé tai “Tong hop va thiét
lap chat  d6i  chifu  N-(2-
hydroxyphenyl)acetamid” dugc thuc
hién v6i muc dich cung cap chat ddi
chiéu tap chat C dung trong cong tac
kiém nghiém tap chat lién quan C cia
acetaminophen trong nudc 1a rat can
thiét.

2. Nguyén vat liéu va phuong phap
nghién ciru

2.1. Héa chit va dung mdi ding trong
nghién ciru

Acetaminophen Related compound C
(USP  Reference  standard), 2-
aminophenol (Sigma - M¥), Acid acetic,
Anhydrid acetic (Merck), aceton,
methanol, cloroform, ethyl acetat, n —
hexan (J.T.Baker), silica gel 60 (Sic ky
cot), ban mong sic ky trang silica gel 60
F254 trén tAm nhom (Merck KGaA).
2.2. Trang thiét bi va dung cu diung
trong nghién ctru

Hé théng HPLC Shimazdu UFLC LC
20A — PDA (Nhat), can phan tich AB
265 - S c6 do nhay 0,01 mg (Thuy Si),
thiét bi can hong ngoai Thermo Mode
iS50FT - IR (M¥), bé rtra siéu am 410
kém nip bé siéu 4m (Han Qudc), budng
soi UV Spectrolin, bép cach thuy
Memmert (Pac), tu siy Memmert
(Puc), may co quay chan khong (model
RE 801) kém bom huat chan khong
(Nhat), cot sic ky C8 (250 x 4,6 mm; 5
um) (cdt inersil C8).

2.3.Tong hop N-(2-
hydroxyphenyl)acetamid (Tap C cua
acetaminophen)

Dua vao tai liéu tham khao tong hop
acetaminophen, thay tac chit ban dau la
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2-aminophenol [5]. Phan g duogc khao
sat ty lé gilta 2-aminophenol va
anhydrid acetic, nhi¢t d0 phan ung va
thoi gian phan ng. San pham sau tong
hop duogc tinh ché bang sic ky cot, xac
dinh do tinh khiét bang phuwong phap

NH,

HPLC. Xéc dinh cdu trac bing cac ky
thudt phan tich hién dai nhu UV-Vis, IR,
NMR; va so sanh véi chat d6i chiéu tap
C cua USP.

o}
HNJJ\CHG, o}

HO fe) fe)
HO + PIS
+ ch)J\/U\CHs — \© HyC~ “OH

2-aminophenol Anhydrid acetic

N-(2-hydroxyphenyl)acetamid Acid acetic

Hinh 1. So db téng hop N-(2-hydroxyphenyl)acetamid tir 2-aminophenol

3. Két qua va thao ludn

3.1. Két qua khao sat ty 1¢ mol phan
ing cia anhydrid acetic so voéi 2-
aminophenol

trong 2 phut dé tan hoan toan. Phan tmg
bat dau khi thém 1an lugt 0,3; 0,35; 0,4;
0,5; 0,6 mL anhydrid acetic tuong Gng
v6i ty 1€ mol 2-aminophenol- anhydride

acetic la 1:1, 1,17, 1,33, 1,67 va 2,0,
duoc thuc hién & 60 oC trén bép cach
thuy, trong 60 phut.

Lay 0,35 g (0,032 mol) 2-aminophenol
hoa tan trong 10,0 mL aceton, siéu am

Bang 1. Két qua khao sat phan tng tong hop N-(2-hydroxyphenyl)acetamid

Ty 1€ mol 2-aminophenol- Thoi gian luu (phut) Dién tich pic (mAU.min)

anhydrid acetic

1:1 14,632 9714044
1:1,17 14,643 10360804
1:1,33 14,651 10450560
1:1,67 14,615 10381867
2,0 14,541 10286078
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Hinh 2. Biéu d6 mé ta dién tich pic N-(2-hydroxyphenyl)acetamid theo ty 1& mol cua
anhydrid acetic so v&i 2-aminophenol
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Luong san phiam tong hop N-(2-
hydroxyphenyl)acetamid phu thudc vao
luong anhydrid acetic tham gia phan
ung. Dua vao dién tich pic cia N-(2-
hydroxyphenyl)acetamid tao thanh sau
phan ung, tang luong anhydrid acetic
tham gia phan tng 1én 1,33 lan
(mol/mol) cho dién tich pic cua N-(2-
hydroxyphenyl)acetamid cao hon so véi
cac lugng anhydrid acetic khac, do do ty
1€ mol anhydrid acetic so Vvoi
aminophenol 1a 1,33 mol/mol dugc

chon cho phan ung tong hop N-(2-
hydroxyphenyl)acetamid.
3.2. Két qua khao sat thoi gian phan

g

Lay 0,35 g 2-aminophenol hoa tan trong
10,0 mL aceton, siéu 4m trong 2 phut dé
tan hoan toan. Phan ng bat dau khi
thém 0,4 mL anhydrid acetic, dugc thyc
hién & 60 oC trén bép cach thay, trong
cac khoang thoi gian 5, 10, 20, 30, 40,
50, 60, 70 phut.
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Hinh 3. Biéu d6 mé ta dién tich pic N-(2-hydroxyphenyl)acetamid theo thoi gian
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Hinh 4. Biéu d6 mo6 ta dién tich pic N-(2-hydroxyphenyl)acetamid theo nhiét do
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Dua vao két qua khao sat, luong N-(2-
hydroxyphenyl)acetamid tao thanh ting
1én dang ké sau 60 phat va co xu huéng
giam nhe sau thoi gian phan tng 70 phut
c6 thé 1a do phan ung da dat dén trang
thai can bang, khi duy tri diéu kién phan
ung va thoi gian phan g kéo dai thém
¢6 thé dan d&én sy phan huy nguoc cua
san pham tong hop. Vi vay chon thoi
gian dé  didu  ché  N-(2-
hydroxyphenyl)acetamid 1a 60 phut cé
dién tich pic tao thanh I6n nhét
(11236015 mAU.min).

3.3. Két qua khao sat nhiét do phan
ung

L4y 0,35 g 2-aminophenol hoa tan trong
10,0 mL aceton, siéu 4m trong 2 phut dé
tan hoan toan. Phan ung bat dau khi
thém 0,4 mL anhydrid acetic, dugc thuc
hién 1an luot & cc didu kién nhiét do
khac nhau 40, 50, 60, 70, 80 °C trén bép
cach thuy trong 60 phtt.

Duya vao két qua khao sat, lugng N-
(2-hydroxyphenyl)acetamid tao thanh
tang lén nhanh khi nhiét d6 phan ung
tang tir 40 oC 1én 50 oC va dat cao nhat
& 60 oC. Diéu nay co thé duoc 1y giai do
khi ting nhiét d6 s& lam tang su chuyén
dong va va cham cua cac phan tir tham
gia phan tmg, lam ting toc do phan tng.
Mait khéc, khi tang nhiét do 1€n 700C,
800C, Ilugng N-(2-hydroxyphenyl)-
acetamid tao thanh giam dang ké,
nguyén nhan c6 thé 1a do phan tng
acetyl hoa téa nhiét rat manh, khi nhiét
do tang Ién qua cao, N-(2-
hydroxyphenyl)acetamid tao thanh bi
nhiét phan huy sinh ra tap chit khac. Vi
vay, chon nhiét d6 tong hop 14 60 oC.

Quy trinh tong hop va tinh ché N-(2-
hydroxyphenyl)acetamid véi diéu kién
da khao sat nhu sau:

Can mdt lugng 2-aminophenol (3,5
g; 0,032 mol) vao 6ng nghiém 25 ml c6
nép van thém 10,0 mL aceton, siéu am
trong 2 phiit dé tan hoan toan. Thém tiép
0,4 mL (0,043 mol) anhydrid acetic (ty
1¢ 1:1,33) dat hon hop trong bép cach
thiy & 60 °C trong 60 phut dé phan tng
x4y ra hoan toan. Hon hop sau phan tng
duoc dé nguoi, lam lanh, loc léy tla, rira
tia bang dung mdi chloroform-
methanol 95:5, sdy tiia & chan khong thu
dugc hop chét két tinh, mau nau (2,6 2),
hiéu suat phan tmg 1a 74,3%.

Tién hanh tinh ché hop chét thu duoc
trén sic ky cot silica gel 60 hé dung moi
cd hat 40-60 um, véi hé dung moi rira
giai 1a CHCI3 - MeOH (95 : 5) thu dugc
san pham dang ran két tinh c6 mau nau
nhat dén cam nhat (1,5 g), nhi¢t d6 nong
chay: 2080C.

3.4. Xac dinh ciu tric ciia san phim
N-(2-hydroxyphenyl)acetamid.

Pho hép thu UV-Vis caa san pham N-
(2-hydroxyphenyl)acetamid c6 cac dinh
hap thu cyc dai & 283,4 nm va 242,0 nm,
phd IR c6 cac dao dong dic trung cua
C=0, 1655cm-1, 1602 va 764 cm-1
(vong thom ghép nhém thé ¢ Ortho-),
1281, 1240 cm-1 (C-N, C-O) phu hop
véi cong thic cdu tao cua N-(2-
hydroxyphenyl)acetamid, so v&i phd
cua chat chuin N-(2-
hydroxyphenyl)acetamid. Céu trac hoa
hoc ciia san pham tinh ché dugc khing
dinh dya vao dir liéu phd 1H va 13C
NMR trong bang 2.
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Bang 2. Dit liéu ph6 'H - NMR (400 MHz, DMSO-ds), *C - NMR (100 MHz,
DMSO-ds) ciia san phdm N-(2-hydroxyphenyl)acetamid va tai liéu tham khao (‘H
- NMR 600 MHz va '*C - NMR 150 MHz, DMSO-ds)

Tai liéu tham khao [5]

MAu N-(2-hydroxyphenyl)acetamid tinh

Vi ché
tri
oC (ppm) OH (ppm) oC (ppm) SH (ppm)
7,67 (1H, dd, J="7,9 Hz; 1,0
1 122,4 7,67 (1H, d,J="7,8 Hz) 122,4
Hz)
6,75 (1H, #, J="7,8 Hz; 6,76 (1H, #t,J=17,9 Hz; 1,4
2 119,0 119,0
1,2 Hz) Hz)
6,93 (1H, 7z, J= 8,4 Hz; 6,94 (1H, #t,J=8,4 Hz; 1,3
3 124,6 124,7
1,2 Hz) Hz)
6,85 (1H, dd, J= 8,4 6,86 (1H, dd, J=8,0 Hz; 1,2
4 1159 116,0
Hz; 1,2 Hz) Hz)
5 147.9 - 147,9 -
6 126,4 - 126,4 -
7 169,0 - 169,1 -
8 23,6 2,09 (3H, s) 23,6 2,10 (3H, s)
-NH - 9,31 (1H, brs) - 9,31 (1H, brs)
-OH - 9,76 (1H, br s) - 9,73 (1H, brs)
5 H
6 N_7
4
3 1

phflm téng hop

2

Hinh 5. Ciu tric hoa hoc ctiia N-(2-hydroxyphenyl)acetamid
3.5. Xac dinh D§ tinh khiét cia san

N-(2-hydroxyphenyl)acetamid  duogc
xéac dinh bang phuong phap HPLC quy
vé 100,0% dién tich pic.
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Diéu kién sic ky [4].
- Hé théng sic ky: May sic ky long hiéu
ning cao HPLC Shimadzu dau do PDA.

Pha tinh: Cot pha ddo C8 (250 x 4,6 mm,
5 um) Cot inersil 1a phu hop.
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- Nhiét do buéng cdt: 40,0 oC; thé tich - Dung dich A: Methanol, nudc, acid
tiém mau 10,0 pL, toc d6 dong: 1,0 acetic (50:950:1).

mL/phut. - Dung dich B: Methanol, nuéc, acid
- Phat hi¢n: UV 220 nm. acetic (500:500:1).
Pha dong:
Bang 3. Chuong trinh dung mdi gradient trong 73 phut
Thoi gian (phut) Dung dich A (% tt/tt) Dung dich B (% tt/tt)
0 82 18
8 82 18
53 0 100
58 0 100
59 82 18
73 82 18

Bang 4. Két qua khao sat tinh tuong thich hé théng

STT  Thai gian luu Dién tich pic Hé sb doi S dia ly thuyét
(Pht) (mAU.min) xung (As) ™)
1 13,362 30309045 1,221 9835
2 13,366 30286826 1,218 9824
3 13,306 30278598 1,200 9855
4 13,383 30481235 1,203 9869
5 13,367 30445647 1,202 9742
6 13,370 30128886 1,205 9788

Bang 5. Két qua do 1ap lai cia cua quy trinh xac dinh d6 tinh khiét N-(2-
hydroxyphenyl)acetamid

Miu Nong d9 miu Di¢n tich pic Tong dién tich D9 tinh khiét

thir (mg/mL) (mAU.min) tap (mAU.min) (%)
1 1,0012 29982563 14129 99,95
2 1,0038 30189702 0 100,0
3 1,0065 30357554 0 100,0
4 1,0094 30401643 0 100,0
5 1,0051 30286552 9082 99,97
6 1,0029 30131376 2726 99,99

Két qua: Pic N-(2-hydroxyphenyl)acetamid dat do tinh khiét 100,0% tinh theo ché
pham nguyén trang.
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Hinh 6. Sic ky dd kiém tra do tinh khiét pic san pham N-(2-hydroxyphenyl)acetamid

ID# 1
Retention Time :13.362
Compound Name : Tap C acetaminophen

0.75-

0.50+

0.25-

750
-500

250

0.0

T T
12.75 13.00 13.25
Impurity :Not Detected
Peak purity index : 1.000000
Single point threshold - 0.999988

Minimum peak purity index :12

T
13.50

T T T
13.75 14.00 14.25

min

Hinh 7. Chi s6 d¢ tinh khiét pic cta san phdm N-(2-hydroxyphenyl)acetamid

Céu truc cua

hydroxyphenyl)acetamid  khac
acetaminophen & vi tri nhom hydroxyl
(-OH) trén vong benzen
(acetaminophen c¢6 nhom -OH ¢ vi tri
para, N-(2-hydroxyphenyl)acetamid c6
nhom -OH ¢ vi tri ortho). Vi vay, dua
trén nhiing tai tong  hop
acetaminophen tir 4-aminophenol, tir d6
c6 thé ap dung cho viéc téng hop N-(2-
hydroxyphenyl)acetamid bang phan

N-(2-
voi

liéu

ung gitta 2-aminophenol véi anhydrid
acetic trong diéu kién phu hop, qua do
c6 thé t6i wu héa qua trinh tong hop N-
(2-hydroxyphenyl)acetamid ~ bang 1
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phan tng don gian va tiét kiém duogc
thoi gian, chi phi nhung van dat hiéu
sut tong hop cao va dé dang thyc hién
0 quy md phong thi nghiém.

Cau tric clia N-(2-
hydroxyphenyl)acetamid c6 nhoém churc
amid nén dé bi thuy phan bdi nhiét do,
acid tao thanh 2-aminophenol c6 nhom
chure phenol va amin thom nén dudi tac
nhan oxy hoa nhu H>O; s€ tao thanh tap
chat 2-amino-3H-phenoxazin-3-on [6].
Qua trinh nghién ctru nhan thdy ring,
cac yéu td nhu nhiét do, thoi gian, tac
nhan oxy hoa c6 anh huéng dén hiéu
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suét phan tmg. Khi tang nhiét do, tde do
phan Ung tang nhanh, tuy nhién khi
nhiét 6 vuot qua 60 °C, luong san phdm
téng hop N-(2-hydroxyphenyl)acetamid
giam do sinh ra tap 2-aminophenol. Khi
tang luong anhydrid acetic, tbc do phan
ung cling tang theo, tuy nhién khi tang
qua 1,33 lan (mol/mol) so véi 2-
aminophenol  thi  luong  N-(2-
hydroxyphenyl)acetamid tao thanh
giam dan. Thoi gian phan Ung ting,
luong  N-(2-hydroxyphenyl)acetamid
tao thanh cling tang, tuy nhién, khi thoi
gian phan ung qua 60 phut thi lugng san
pham tao thanh c6 xu hudng giam dan
do su phan hiy nguoc cia san pham
tong hop. Do d6 dé dat hiéu suét cao
nhét ta nén cho phan tmg véi ty 1& mol
anhydrid acetic so v&i 2-aminophenol 1a
1: 1,33 & 60 °C trong 60 phut. N-(2-
hydroxyphenyl)acetamid dé bi anh
huong boi cac yéu t6 méi trudng, nén
san pham sau khi tinh ché phai dugc bao
quan trong diéu kién nhiét do tir 2 - 8 °C,
trong 1o mau nau tranh anh sang.

Thong qua viéc danh gia, xac dinh
ham luong N-(2-
hydroxyphenyl)acetamid bang HPLC
cho thiy quy trinh dat tinh twong thich
hé thdng va c6 d6 chinh xé4c cao. Két qua
danh gia N-(2-hydroxyphenyl)acetamid
cho thdy hop chit nay du diéu kién dé
lam nguyén lidu ddi chiéu véi do tinh
khiét sic ky duoc xac dinh 12 99,97% [7]
. Do d6 nhom nghién ciru s& tiép tuc
tham dinh va thiét 1ap chét dbi chiéu tap
chat nay phuc vu cho nhu cau kiém
nghiém nguyén liéu va cac dang bao ché
chira hoat chat acetaminophen.

4. Két luan

Trong céac chuyén luan Duoc dién Viét
Nam V ciing nhu Duoc dién My (USP
47) déu bét budc phai kiém soat chit ché
cac tap chat lién quan trong nguyén liéu
va ché pham ciia acetaminophen. Viéc
tong hop va tinh ché dugc N-(2-
hydroxyphenyl)acetamid véi quy mo
phong thi nghiém, khdi luong thu duoc
14 1,5 g, hiéu suat tong hop 1a 74,3%, c6
do tinh khiét sic ky 1a 99,97% s& la
ngudn nguyén liéu dbi chiéu dé thiét lap
chat  d6i  chifu tap  N-(2-
hydroxyphenyl)acetamid (tap C) su
dung kiém tra chét lugng ciia nguyén
liéu va thanh phém chita hoat chat
acetaminophen dang luu hanh trén thi
truong.
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