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TOM TAT

(4-Acetamidophenyl) 2-(diethylamino) acetat hydroclorid (propacetamol) la dang tién chét cltia
p-acetaminophenol (paracetamol), cé tdc dung gidm dau nhanh thudng dung dudng tiém tinh
mach. Propacetamol dé tan trong nudc hon va dugc st dung trong chdm séc hau phéu trong
trudng hop bénh nhan khong thé dung p-acetaminophenol qua dudng uéng hodc dudng truc
trang. Viéc nghién clu téng hgp propacetamol & quy mé phong thi nghiém cling nhu quy
mo cong nghiép véi quy trinh an toan, don gian, lgi ich vé mat kinh té ¢ y nghia quan trong.
Trong nhimg nam qua, mot sé nghién clu da ching minh nhing uu diém cla viéc thay thé cac
phuong phap gia nhiét truyén théng bang chiéu xa vi séng. Quy trinh cai tién dé t8ng hop (4-
acetamidophenyl) 2-(diethylamino) acetat hydroclorid di t&r nguyén liéu dau la N-(4-hydroxyphenyl)
acetamid dugc trinh bay trong nghién ctu nay, trong dé diéu kién phan tng: ty 1& mol, dung mai,
chdt xuc tac va thai gian phan ung da dugc khao sat dé nang cao hiéu sudt téng hop. Cac san
phdm thu dugc sau méi phan (ng dugc kiém tra cau tric bang cac phuong phép do diém chay,
TLC, HPLC, MS va NMR. Két qua cho thdy quy trinh don gian, thai gian phan Ung ngén, san pham
thu dugc dat do tinh khiét dugc dung va hiéu sudt phan (ng toan phan tuong duong vai tai liéu
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tham khao, thong qua viéc Ung dung vi séng két hop chat xdc tac va dung moi phu hap.
Tur khoa: propacetamol hydroclorid, p-acetaminophenol, vi séng

GIGI THIEU

p-Acetaminophenol la thudc gidam dau dugc ké don
phd bién nhit &€ diéu tri con dau cdp tinh!. Uu
diém ctia p-acetaminophenol so véi thudc khéng
viém khong steroid (NSAID) la khong can thiép vao
chtic nang tao tiéu cdu va st dung an toan & bénh
nhén c6 tién st loét da day ta trang hodc hen suyén?.
p-Acetaminophenol c6 nhiéu dang bao ché, trong d6
dang tiém ¢4 nhiéu uu diém nhu tdc dung gidm dau
nhanh, thuén 1gi cho diéu trj con dau cép tinh sau
phau thuat®. Propacetamol l4 tién chit este clia p-
acetaminophenol, c6 kha nang tan t6t trong nudc
va dugc thuy phan thanh p-acetaminophenol c6
hoat tinh duéi tic dong cua enzym esterase trong
huyét tuong®.
mol & quy md phong thi nghiém ciing nhu quy moé

Nghién cttu tng hgp propaceta-

céng nghiép v6i quy trinh an toan, don gian va
c6 1gi vé mit kinh t€ c¢6 ¥ nghia quan trong va vi
vay, dugc nhiéu nha nghién ctiu quan tam. Quy
trinh ph6 bién nhat dé€ tong hop propacetamol la
di tryc tiép tu p-acetaminophenol va diethylamin,
(4-acetamidophenyl) 2-(diethylamino) acetat chuyén
thanh (4-acetamidophenyl) 2-(diethylamino) acetat
hydroclorid véi su c6 mat ctia dung dich acid hydro-

cloric”.

Trong nhiing ndm qua, mot s6 nghién ctu da ching
minh tinh uu viét cta gia nhiét bang vi séng trong
t8ng hgp propacetamol®~. Phuong phép gia nhiét
béng vi séng da tré thanh mot phuong phap kha phé
bién d€ gidm thoi gian phan tng, thu dugc san phim
véi hiéu suét cao va tinh khiét hon. Murie VE va
cong su da st dung phuong phap gia nhiét bang vi
song nang hiéu suit tdng hop (4-acetamidophenyl) 2-
(diethylamino) acetat 1én dén 98% cling véi cic uu
diém nhu tiét kiém dung moi, thoi gian phan Gng
ngin va khong cin xtic tac’.

Trong nghién ctu nay, quy trinh téng hop (4-
acetamidophenyl) 2-(diethylamino) acetat dugc
mé ta trong Hinh 1 v6i chdt ban ddu 1la  p-
acetaminophenol. Tu nhiing héa chat thong dung,
(4-acetamidophenyl) 2-(diethylamino) acetat hydro-
clorid da dugc tdng hop thanh céng qua ba budc véi
phuong phép gia nhiét. Bén canh d¢, cac san phim
thu dugc sau mdi phan tGng dugc kiém tra ciu tric
bing cac phuong phip HPLC, MS vA NMR. Ung
dung vi séng két hop véi xuc tic kali iodid trong
dung moi trimethylamin da rat ngén thoi gian phan
tng, han ché tap chit, cho san phdm véi hiéu suét
toan phén 43,9 %. San phdm thu dugc dat tiéu chudn
dugc dung dua trén co s& tham khao cac chi tiéu cta
Dugc dién Chau Au 919,

Trich dan bai bao nay: Vinh N N, Hién N M, Huan L V, Khanh T P, Lan N T, Phic N D, Thién N D, Anh N
TB,Ngan TT T, Thdng P N T, Hung TV, Tri L M. Nghién cttu cai tién quy trinh tdng hop propacetamol
hydroclorid. Sci. Tech. Dev. J. - Health Sci.; 2(2):229-237.
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PHUONG PHAP NGHIEN CUU, HOA
CHAT, TRANG THIET BI

Héa chat, thiét bi

Héa chat

p-Acetaminophenol (Xian Sheerherb Blological
Teachnology, China),
Chemical
(Shandong China Argrochemical Intermediates),
Triethylamin (Shandong Look Chemical Co., Ltd),
Tetrahydrofuran (Xilong Scientific), Pyridin (Pro-
labo, France), Cloroacetyl clorid (Aladdin Industrial
Corporation), Aceton (Xilong Scientific), Methanol
(Xilong Scientific), Ethanol (Xilong Scientific),
Cloroform (VN-CHEMSOL Co., Ltd), Acid hydro-
cloric (V.S.Chemhouse, Thai Lan), Dicloromethan
(VN-Chemsol Co., Ltd).

Triethanolamin (Shanghai

Xinglu Technology), Trimethylamin

Thiét bi

Miéy khudy tu (Faithful, Trung Qudc), Lo vi song
(Sharp R-219VN(S), 2450 MHz, Théi Lan), Can phan
tich ABS220-4N (Kern, Philippine), Mdy do nhiét
néng chay (Mettler Toledo, Thuy Sy), May LC/ MS
(Shimadzu, Nhat), May NMR 400 MHz (AvanceNEO
Bruker, Thuy Sy).

Phuong phap

p-Acetaminophenol dugc p-cloroacetyl hoa dé€ tao
thanh p-acetamidophenyl cloroacetat (PAPC) trong
dung mdi aceton thém trimethylamin. Tiép theo,
san phdm trung gian nay dugc N-alkyl hod dé€ tao
thanh (4-acetamidophenyl) 2-(diethylamino) acetat
dudi tac dong cta vi song vai xuc tac 1a kali iodid. (4-
Acetamidophenyl) 2-(diethylamino) acetat tao mudi
véi acid hydrocloric ddm dac 37,5% trong dung moi
aceton thu dugc sin phdm (4-acetamidophenyl) 2-
(diethylamino) acetat hydroclorid. Phuong phép tong
hop dugc thé hién trong Hinh 1.

Téng hop p-acetamidophenyl cloroacetat
(PAPC) (2)

Cho ttt tit cloroacetyl clorid (38 mmol, 3 mL) vao hén
hop goém chit (1) (15 mmol, 2,240 g), trimethylamin
(76 mmol, 4 mL) va aceton (30 mL), khudy déu dong
thoi 1am lanh & 0-5 °C trong 45 phut. Sau khi phan
tng két thic, cho nudc cit vao dén thia hoan toan. Loc
tla, riia ta, sy kho (40°C) va thu dugc chit (2) (2,98
g) chit rdn, mau trang, bong x6p, t%x.: 183-185 °C,
hiéu sudt: 80,2%; SKLM: Rf = 0,75 (CHCl3 : MeOH
= 8:2); ESI-MS (m/z): 248,96 [M+Na]~; 'H NMR
(DMSO-dg, 400 MHz): § 4,67 (s, 2H, -CH,-), 7,10
(d, 2H, ] = 9,0), 7,63 (d, 3H, ] = 9,0), 7,63 (d, 5H, ] =
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9,0), 7,10 (d, 6H, ] = 9,0), 2,05 (s, 3H, -CH3-), 10,03 (s,
NH). 3C NMR (DMSO-dg, 400 MHz): § 167,7, 40,7,
144,7,121,1, 119,3, 136,8, 119,3, 121,1, 166,0, 23,3.

Téng hop  (4-acetamidophenyl)  2-
(diethylamino) acetat (3)

Gianhiét hén hgp gom chét (2) (10 mmol, 2,26 g), kali
iodid (24,1 mmol,4 g), aceton (80 mL) va diethylamin
(144 mmol, 7,5 mL) bang 16 vi séng 2450 MHz & ché
d6 ning lugng thip trong 7 phat. Thém aceton (20
mL) va diethylamin (48 mmol, 2,5 mL) vao hén hgp,
gia nhiét trong 3 phuat. Sau khi két thuc phan ung,
loc thu dugc dung dich chiia chat (3) ¢6 mau nau do;
SKLM: Rf=0,53 (CH,Cl, : MeOH = 10:1). San phdm
dugc dem thuc hién ngay phan ting téng hop chit (4).

Téng hop  (4-acetamidophenyl)  2-
(diethylamino) acetat hydroclorid (4)

Hoa tan hoan toan dung dich (3) trong aceton (50
mL), thém ti tit hén hgp gom acid hydrocloric ddm
dac 37,5% va aceton theo ti 1€ 1:1 (v/v) vao va khudy
dén pH 3 thi ngling cho acid, tiép tuc khudy trong
khoang 30 phut cho hén hgp phan ting hoan toan.
Taa dugc loc hut chan khong. Ria tha bing aceton
lanh, sdy & 60 °C trong 3 gi¢ va thu dugc chét (4)
(1,96 g), t%,¢: 225-226 °C, hiéu suat: 65,0%; SKLM:
Rf = 0,53 (CH,Cl, : MeOH = 10:1).(ESI-MS (m/z):
265,15 ((M+H] ). 'H NMR (D, 0, 400 MHz): & 4,35
(s, 2H, -CH,-), 7,16 (d, 2H, J = 10,0), 7,44 (d, 3H, ] =
10,0), 7,44 (d, 5H, ] = 10,0), 7,16 (d, 6H, ] = 10,0), 2,04
(s, 2H), 1,28 (t, ] = 9,1), 3,34 (q, ] = 9,1). '*C NMR
(DMSO-dg, 400 MHz): 6 166,3, 52,5, 146,0, 122,8,
121,7,135,7,121,7,122,8, 172,7, 22,9, 8,4, 49, 6.

Phuong phdp tinh ché chdt (4)

Hoa tan chit (4) (5 mmol, 1,50 g) tho trong ethanol
tuyét d6i (15 mL) va than hoat (0,20 g). Pun nhe hén
hgp 660 ?C trong 30 phut. Loc néng va thu dich. Tiép
tuc lam lanh dich loc & 10 °C trong 2 gi6. Loc tua,
rtia lai bang ethanol lanh va thu dugc chét (4) (1,32
), hiéu sudt tinh ché 88,0%, t°,,.: 224-227 °C; SKLM:
Rf = 0,53 (CH,Cl, : MeOH = 10:1); (ESI-MS (m/z):
265,15 ((M+H] ). 'H NMR (D, 0, 400 MHz): § 4,35
(s, 2H, -CH,-), 7,16 (d, 2H, J = 10,0), 7,44 (d, 3H, ] =
10,0), 7,44 (d, 5H, ] = 10,0), 7,16 (d, 6H, ] = 10,0), 2,04
(s, 2H), 1,28 (t, ] = 9,1), 3,34 (q, ] = 9,1). '*C NMR
(DMSO-dg, 400 MHz): 6 166,3, 52,5, 146,0, 122,8,
121,7,135,7,121,7,122,8, 172,7, 22,9, 8,4, 49, 6.

KET QUA VA BAN LUAN

Phan ting p-cloroacetyl hoa

PAPC dugc téng hgp tlii p-acetaminophenol st dung
tdc nhan phan ung 1a cloroacetyl clorid dya trén
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Hinh 1: Quy trinh téng hgp (4-acetamidophenyl) 2-
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(diethylamino) acetat hydroclorid. (1) p-acetaminophenol,

(2) p-acetamidophenyl cloroacetat, (3) (4-acetamidophenyl) 2-(diethylamino) acetat, (4) (4-acetamidophenyl) 2-

(diethylamino) acetat hydroclorid.

nghién cdu ctia L. W. Dittert!!. Phuong trinh phin
ung dugc mo ta trong Hinh 2.

Acid dugc tao ra trong qua trinh phan tng, vi vay
cdn dung xtc téc mang tinh base nhim nang cao hiéu
sudt phan ting. Pyridin, kali cacbonat, diethylamin la
nhiing xuc tac tiéu biéu c6 mat & nhiéu nghién ciu,
tuy nhién & nghién ctiu nay da thit nghiém ba xtc tac
mdi la triethylamin, trimethylamin va triethanolamin
trong dung moi aceton. Két qua thit nghiém clung
két qua tii cac nghién cdu trudc d6 dugc trinh bay &
Bang 1.

T Bang 1, ¢4 thé thdy xuc tac trimethylamin cho hiéu
sudt cao tuong duong véi pyridin trong cing dung
moi aceton va t6t hon so véi xic tac va dung moi khac.
Bén canh d6, dung méi trimethylamin kha an toan, it
doc v6i moi truong hon va c6 1¢i vé mat kinh t€ hon so
v6i pyridin . Vi thé, trimethylamin déng vai trd nhu
mot xtc tac cho hiéu suit cao c¢é kha ning thay thé
pyridin. Tuong ty nhu pyridin, trimethylamin cling
cho tinh base, tinh ch4t nay cho phép H sinh ratrong
phén ting dugc trung hoa hiéu qua. Véi dung moi
THF va aceton, ca hai déu la nhiing dung moéi aprotic,
thuan 1¢i cho hoa tan va phan tng, tuy nhién aceton
lai cho lgi thé vé gia thanh.

Phan ting N-alkyl héa

Nhiéu nghién ctiu vé téng hgp (4-acetamidophenyl)
2-(diethylamino) acetat da dugc coéng bd, trong doé
nhém nghién ctiu ctia Zhang va cong su '° ciing nhu
Giang va cong su” dung kali iodid két hgp gia nhiét
cho hiéu sudt phan ting 60-70%. Su cé mét ctia kaliio-
did giup tao thanh san phdm trung gian gidp lam ting
kha nang phan ting, cing nhu ning cao hiéu suit ctia
qua trinh N-alkyl hoa. Két qua thi nghiém so sanh
dugc trinh bay trong Hinh 3.

St dung vi song trong téng hgp da dugc thuyc hién
trong nhiéu nghién ciu, tiéu biéu Valter E. Murie
cling cong su’ da thuc hién phan ting N-alkyl hoéa
v6i vi song, két qua cho hiéu sudt 98%. Nhan thiy
tiém nang ctia phuong phap nay, nghién ctiu nay da
sti dung phuong phép gia nhiét bdng vi song trong
tong hgp (4-acetamidophenyl) 2-(diethylamino) ac-
etat, két hgp véi xuc téc kali iodid dong thoi khao
sat diéu kién t6i uu cho dung méi va xuc tdc nhim
dat hiéu suét tdng hop cao. Két qua dugc trinh bay &
Bang 2.

Duya vao két qué Bang 2 c6 thé nhén thiy rang diéu
kién phan ting gém aceton, diethylamin (10 mL) va
kali iodid (4 g), két hgp gia nhiét bang vi séng da gitp
cai thién hiéu suét (84,2%) so gia nhiét thong thudng
(60-70%) >'6. Hon niia, sau phan dng khong cin s
dung ether d€ chiét thu san phdm. Do han ché vé thiét
bi, nhém st dung 10 vi séng 2450 MHz gia dung thay
vi thiét bi chuyén dung, din dén hiéu suit dat dugc
thdp hon 13,8% so véi Valter E. Murie cling cong su°.
Tuy nhién nghién ctu da cho thdy kha ning thanh
cong khi két hop gia nhiét bang vi séng cho hiéu suit
6n dinh, véi cic héa chit phd bién.

Ty 1é diethylamine so v6i PAPC cho hiéu suit t6i uu
(84,2%) la (19,2), khi dung ty 1é diethylamine thép
hon (9,6) hon hiéu suét phan ting gidm manh (56,9%)
do phan ting chua hoan toan, truéng hop tylé cao hon
(38,4) hiéu sudt thu dugc giam nhe (78,2%) do mot
phén san phdm da phéan huy vi phan ting ménh liét.
V6i lugng kali iodid gép 2,4 14n lIugng PAPC phan ting
cho hiéu suét cao nhét (84,2%), khi dung it kali iodid
(gdp 1,2 14n) hiéu sudt giam nhe (77,8%) do phan ting
chua hoan toan, tuong tu giam nhe (78,3%) khi ting
1én 3,6 l4n; diéu nay dugc giai thich 1a do su phén hay
san phdm vi phan ing tré nén manh liét.
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Hinh 2: Phan tng p-cloroacetyl hoa p-acetaminophenol theo L. W. Dittert

Bang 1: So sanh dnh huéng ctia yéu té dung méi va xiic tac dén hiéu suat phan ting p-cloroacetyl héa theo cac

nghién cuu trudc day va két qua nghién ciu cia nhém

STT Xic tac Dung mo6i
1 Pyridin THF

2 Pyridin Aceton

3 K,CO3 Aceton

4 Pyridin THF

5 Diethylamin THF

6 Triethylamin Aceton

7 Trimethylamin Aceton

8 Triethanolamin Aceton

Hiéu suét (%) Tai liéu tham khao

21,0 L. W. Dittert (1968) !

80,0 Lei M. (2009) >

25,1 Zhang va cong sy (2012) 1

80,2 Giang va cong sy (2014)°

53,0 Valter E. Murie va cong su (2016) >
75,3 Nghién ctiu nay

80,2 Nghién ctiu nay

64,7 Nghién ctiu nay

H
N

1. EtoNH, Aceton

¥

AT

30 phut

Kl, Aceton
7 phut

29,1%

LY

H
N
0 e
2. HCl/Aceton /E\)J\o 0

1. Et;NH, Aceton

54,1%
2. HCI/Aceton

=

Hinh 3: So sanh diéu kién phan (ing c6 hodc khéng c6 xtc tac kali iodid *

Tao mudi (4-acetamidophenyl) 2-
(diethylamino) acetat hydroclorid

O buéc tao (4-acetamidophenyl) 2-(diethylamino)
acetat hydroclorid, hiéu sudt phan tng dat 65%. Dé
han ché sy thiy phan ctia san phdm va nang cao hiéu
sudt clia qua trinh tao mudi da dugc thuc hién theo
Wu Xiaoming '°, 1a pha loang acid hydrocloric trong
aceton theo ty 1¢ 1:1 (v/v) va gili & nhiét d6 thép (0-5
°C).
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Quid trinh t6ng hop da di tit nhiing hoa chét don gian,
bang cac thiét bi c¢6 sdn thong qua ba budc véi thoi
gian phan tng ngin da tao ra san phdm it tap chat
(0,1%), hiéu suit cao (43,9%), d6 tinh khiét (99,9%).

Vé cau tric ctia cac chat tong hop duoc
« Vé phd khdi lugng (MS)

Déi v6i PAPC: MS ly thuyét [M+H]™ 1a 228,0422;
thuc nghiém [M+H]1a 227,9828. Phé khéi phit hgp
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Bang 2: Bang sang loc cac diéu kién phan ting téng hgp (4-acetamidophenyl) 2-(diethylamino) acetat bang vi

séng

STT EtoNH (mL) Dung mo6i KI (g) Hiéu suét (%)*
3 10 Aceton 2 77,8

4 10 Aceton 4 84,2

5 5 Aceton 4 56,9

6 20 Aceton 4 78,2

7 10 Aceton 6 78,3

8 10 Nuéc 4 0

9 10 Ethanol 4 0

10 10 DMSO 4 0

*: tinh khiét SKLM

gitia thuc nghiém va ly thuyét.

béi v6i (4-acetamidophenyl) 2-(diethylamino) ac-
etat: MS Iy thuyét [M+H]™ 1 265,1547; thyc nghiém
[M+H]™ 1a 265,1549. Ph§ khéi pht hop gitia thuc
nghiém va ly thuyét.

« V& phé cong huéng tir hat nhian 'H-NMR va
13C-NMR

Két qué so sanh dit liéu phé ' H-NMR va 3C-NMR
ctua PAPC va (4-acetamidophenyl) 2-(diethylamino)
acetat ¢4 cfu truc nhu Hinh 4 v&i phd tham khéo duge
trinh bay trong Bang 3 va Bang 4.

Tii Bang 3 va Bang 4 phS '"H-NMR va 13C-NMR cta
PAPC va (4-acetamidophenyl) 2-(diethylamino) ac-
etat la phtt hgp véi tai liéu tham khao.

O

CzHs

N ~
C,Hs

Hinh 4: C&u tric 2-

(diethylamino) acetat

(4-acetamidophenyl)

Tiéu chuan dugc dung

Trén co s& tham khao céc chi tiéu chitlugng ctia Dugc
dién Chau Au 9'°, x4y dung tiéu chuin dugc dung
cho propacetamol v6i cac chi tiéu du kién dugc trinh
bay chi tiét trong Bang 5.

*. Diéu kién HPLC:

- Cot sac ky : Cig (250 mm x 4,6 mm; 5 fm)

- Pha dong : Acetonitril - Nudc (30:70), chtia 10
mmol/L natri octansulfonat, diéu chinh pH 3,0 véi
acid acetic

- T6¢ d6 dong : 1,0 mL/ph

- Budc séng phat hién : 248 nm

- Nong d¢ dung dich chuén : 0,5 mg/mL

- Nong do dung dich thti : 0,5 mg/mL

- Thé tich tiém : 10 uL

**: Diéu kién HPLC cho tap chétlién quan: tién hanh
theo diéu kién sac ky, mau chudn, mau thi nhu phan
dinh lugng.

***: Trong qud trinh tdng hop, tap chat sinh ra c6 thé
la -acetaminophenol va p-acetamidophenyl cloroac-
etat tii sy phan huy ctia propacetamol.

KET LUAN

ba téng hop thanh cong (4-acetamidophenyl) 2-
(diethylamino) acetat hydroclorid di tit nguyén liéu
dau la p-acetaminophenol, v6i thdi gian phan ting
ngan (2 gi6) va phuong phdp gébm 3 budc don gian,
tit thiét bi va nguyén liéu sin c6 véi tdng hiéu suit
12 43,9%. Trong d6 thi nghiém trimethylamin véi vai
tro xuc tac tao moi trudng cho phan ting p-cloroacetyl
cho hiéu sudt cao (80,2%), an toan véi ngudi st dung.
Déi v6i phan tng N-alkyl hoéa tng dung gia nhiét
béng vi séng va dung kali iodid lam chét xdc téc cho
két qua kha quan, hiéu sudt phan ting cao (84,2%) véi
thiét bi don gidn. San phdm sau phan ting dép ung do
tinh khiét vé HPLC va NMR. Tiéu chuén dugc dung
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Bang 3: So sanh dit liéu phé "H-NMR va '>C-NMR ctia PAPC t6ng hop véi phé ciia tai liéu tham khao

C

PAPC (400 MHz, dung m6i DMSO-dg)

13C-NMR ppm

167,7
40,7

144,7
121,1
119,3
136,8
119,3
121,1
166,0

23,3

'H-NMR ppm, d (J,Hz)

4,67

7,10 d (9,0)

7,63 d (9,0)

7,63 d (9,0)

7,10 d (9,0)

2,05 (s, 3H, -CHs-)

10,03 (s, NH)

Tai liéu tham khao >°
(400 MHz, dung mé6i DMSO-dg)

13C-NMR ppm 'H-NMR ppm, d (J,Hz)

168,3 -

413 4,67 (s, 2H, -CH2-)

145,3 -

121,6 7,104, (8,9)

119,9 7,614, (8,9)

137,3 -

119,9 7,614, (8,9)

121,6 7,104, (8,9)

166,6 -

23,9 2,04 (s, 3H, -CH3)
10,04 (s, NH)

Bang 4: So sanh dit liéu phé "H-NMR va '>C-NMRclia (4-acetamidophenyl) 2-(diethylamino) acetat téng hop véi

phé cua tai liéu tham khao

C

-N(C2Hs)2

2 nhém -CHj

2 nhém -CH;-

(4-acetamidophenyl) 2-(diethylamino) acetat t6ng  Tai liéu tham khéo3, 5

hop (100/400 MHz, dung méi D,0O)

13C-NMR ppm

166,3

52,5 4,35s

146,0

122,8 7,16 d (10,0)
121,7 7,44 d (10,0)
135,7

121,7 7,44 d (10,0)
122,8 7,16 d (10,0)
172,7

22,9 2,04s

8,4 1,28t (9,1)
49,6 3,34q(9,1)

1H-NMR ppm, d (], Hz)

(100/400 MHz, dung moéi D,0)

13C-NMR ppm 1H-NMR ppm, d (J, Hz)

166,3 -

52,4 4,44 (s, 2H, -CH;,-)
146,0 -

123,1 7,20 d, (9,0)
121,6 7,47 d, (9,0)
137,3 -

121,6 7,47 d, (9,0)
123,1 7,20 d, (9,0)
172,9 -

23,9 2,135

8,3 1,35t (7,3)
49,5 3,39 q (7,3)
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Bang 5: Chi tiéu du kién tiéu chuan dugc dung propacetamol

STT Chi tiéu
1 Mo ta
2 Dinh tinh:
- Propacetamol
- Ion clorid
3 Mit khdi lugng do lam kho
4 Do trong va mau sic
5 Dinh lugng* (phuong phap HPLC)
6 Cén dung méi ton du :
Acetone
Ethanol
7 Tap chét lién quan** (phuong phap HPLC) :
Tap don***
Téng tap

Yéu cau
Bot mau tring hodc tring nga

Duong tinh

Khong qué 0,5 %
Dung dich phai trong va khong mau

98,0% - 100,5% (Ci14Hy9N,0O3.HCI) tinh theo
ham lugng khan

Khong cdn dung mdi ton du

Khong qué 0,2 %
Khong qua 0,5 %

da dugc x4y dung duya trén tham khdo cac chi tiéu
Dugc dién Chéau Au 9'0. Két qua thdm dinh phuong
phép dinh lugng va tap chit lién quan ching to6i sé
trinh bay trong nhiing nghién ctu tiép theo.
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Nghién ctiu nay dugc tai trg bdi Pai hoc Qudc gia
Thanh phé H6 Chi Minh trong khuén khé dé tai ma
s6 C2019-44-07.
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MW: Vi séng — Microwave

AT: Nhiét d phong - Ambient temperature

BP: Dugc dién Anh - British Pharmacopoeia

THEF: Tetrahydrofuran

TLC: Sic ky 16p mong - Thin Layer Chromatography
HPLC: Sic ky long hiéu nang cao - High Performance
Liquid Chromatography

NMR: Cdng hudng ti hat nhin - Nuclear Magnetic
Resonance

LC/MS:  Sic  ky khéi -
Chromatography-Mass Spectrometry
DMSO-dg: Dimethyl sulfoxide-dg
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ABSTRACT

(4-Acetamidophenyl) 2-(diethylamino) acetate hydrochloride (propacetamol) is a prodrug of p-
acetaminophenol (paracetamol). Propacetamol is usually administered intravenously and has a
rapid analgesic effect. Moreover, propacetamol is water soluble and is used in postoperative care
when the patients cannot take oral or rectal p-acetaminophenol. Studies on propacetamol syn-
thesis on laboratory scale as well as industrial scale with safe, simple and economic procedures
are crucial. Over the last few years, a number of studies have been demonstrating the advan-
tages of replacing the traditional heating methods with microwave irradiation. The improved
procedure for synthesizing (4-acetamidophenyl) 2-(diethylamino) acetate hydrochloride with N-(4-
hydroxyphenyl) acetamide as the starting material is described in this study. Reaction conditions
including molar ratio, solvent, catalyst and reaction time were evaluated in order to enhance the
synthesis performance. The structure of products obtained after each reaction were determined
by using HPLC, MS and NMR methods. The results show a simple process and short reaction time
for synthesis of propacetamol from p-acetaminophenol as the starting material. Additionally, the
quality and purity of final products meet pharmaceutical standards and high total reaction yield is
achieved through the application of microwaves with the suitable catalysts and organic solvents.
Key words: Propacetamol hydroclorid, p-acetaminophenol, microwave irradiation
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TTT Thang P N T, Hung T V, Tri L M. Study on improved protocol for the synthesis of
propacetamol hydrocloride. Sci. Tech. Dev. J. - Health Sci.; 2(2):229-237.
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	Phương pháp nghiên cứu, hóa chất, trang thiết bị 
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