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TOM TAT

Propacetamol la dang tién chat clia paracetamol, dugc dung & dang tiém cho tac dung gidm dau
nhanh va hiéu qua. Propacetamol dé tan trong nudc hon va dugc st dung trong cham soc hau
phau cling nhu truyén qua dudng tinh mach trong trudng hap bénh nhan khéng thé dung parac-
etamol qua dudng udng hodc dudng truc trang. Viéc nghién ctu téng hap propacetamol & quy
mo& phong thi nghiém cling nhu quy mé cong nghiép véi quy trinh an toan, don gian, Igi ich vé
mat kinh té€ c6 y nghia quan trong. Nghién ctiu nay téng hop propacetamol di t&r nguyén liéu dau
la phenol. Budc dau tién, phenol dugc chuyén hoa thanh p-nitrosophenol théng qua phan tng
nitroso hda. Phan (ng nitroso hoda xay ra mét cach chon loc, sdn pham khéng bi nhua hoa. Tiép
theo, p-nitrosophenol dugc khir hod thanh p-aminophenol véi tdc nhan khit la natri dithionit. Phan
Ung dat hiéu sudt 89,6%, chon loc va it tap chat. Sau d6, acetyl héa p-aminophenol thu dugc parac-
etamol, sau tinh ché, dat chét luong theo tiéu chuén dugc dién Viét Nam V. Paracetamol sé dugc
o-cloroacetyl héa véi lugng diethylamin dugc diéu chinh gidm di 2,5 lan so véi cac nghién clu
trudc day dé tao thanh 4-acetamidophenyl-2-cloroacetat (PAPC) dat hiéu sudt 85,5%. San pham
trung gian nay sau dé dugc N-alkyl hod dé tao thanh propacetamol base va trai qua qué trinh tao
mudi trong acid hydrocloric pha lodng va phan tng & nhiét dé thap dé tao thanh propacetamol
hydroclorid cho hiéu sudt 32,5%. Nghién ctu da téng hgp thanh cdng propacetamol hydroclorid

véi d6 an toan va hiéu sudt cao di tir nguyén liéu dau la phenol.
Tu khoa: propacetamol, paracetamol, natri dithionit, tong hgp

MG PAU

Propacetamol 13 dang tién chit ctia paracetamol dugc
hinh thanh tlt phan ting este hoa paracetamol va acid
carboxylic diethylglycin . Propacetamol dé tan trong
nude hon va duge stt dung trong chim s6¢ hau phau
cling nhu truyén qua dudng tinh mach trong truong
hop bénh nhan khong thé dung paracetamol qua
duong udng hodc dudng truc trang va chong chi dinh
dung thuéc chéng viém khéng steroid (NSAID)?2.
Quy trinh phd bién nhit dé€ téng hgp propacetamol
la di truc tiép tli paracetamol va diethylamin, sau d6
dung dich acid hydrocloric dugc thém vao dé chuyén
hoa propacetamol thanh propacetamol hydroclorid>.
Zhang cuing cong sy (2012) da st dung xuc tac la kali
carbonat trong thuc hién phan tng acyl héa & nhiét
do thich hgp d€ tdng hop propacetamol hydroclorid
v6i hiéu sudt cao va han ché san phdm phu*. Sau dé,
Zhang va cong su (2016) da phat hién ra rang viéc tinh
ché propacetamol base trugc khi tao mudi véi acid hy-
drocloric khong nhiing gitp han ché tap chdt ma con
gitp ting hiéu sudt phan tng lén 60-70% so véi 50-
60% nhu trudc day”. Murie VE va cong sy (2016) da

st dung su gia nhiét cta vi song d€ hd trg qua trinh
chuyén hod 4-acetamidophenyl-2-cloroacetat thanh
propacetamol hydroclorid véi hiéu sudt lén dén 98%
cung véi cac uu diém nhu tiét kiém dung moi, thoi
gian phan ting ngan va khong cin xuc tac®.

Trong nghién ctiu nay, t6ng hgp propacetamol di
ti nguyén liéu ddu la phenol. Budc déu tién, phe-
nol dugc chuyén hod thanh p-nitrosophenol thong
qua phan ting nitroso héa phenol theo Liebermann.
Tiép theo, p-nitrosophenol dugc khtt hoa thanh p-
aminophenol véi tdc nhan khi khoda natri dithionit
trong moi trudong kiém pH 12. Sau cung acetyl hoéa p-
aminophenol thanh paracetamol véi tac nhan anhy-
drid acetic. Paracetamol sé dugc o-cloroacetyl hoa dé
tao thanh 4-acetamidophenyl-2-cloroacetat (PAPC),
san phidm trung gian nay dugc N-alkyl hoa d€ tao
thanh propacetamol base va tiép tuc trai qua qud trinh
tao mudi dé tao thanh propacetamol hydroclorid.

PHUONG PHAP NGHIEN CUU, HOA
CHAT, TRANG THIET BI

Trich dan bai bao nay: Hién N M, Huan LV, Khanh T P, Lan N T, Phic N D, Thién N D, Phudng B T, Diém T
X, Ngan T T T, Thdng P N T, Hung TV, Tri L M, Vinh N N. S& dung tac nhan khi hoa natri dithionit ing
dung téng hop propacetamol hydroclorid tir phenol. Sci. Tech. Dev. J. - Health Sci.; 2(1):147-154.
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Héa chat, thiét bi
Héa chdt

Phenol (Xilong Scientific), Acid ulfuric (Xilong Sci-
entific), Natri nitrit (Guangdong Guanghua Sci-Tech
Co., Ltd), Natri hydroxyd (Guangdong Guanghua Sci-
Tech Co., Ltd), Natri dithionit (Xilong Scientific),
Anhydrid acetic (Scharlab, Spain), Pyridin (Prolabo,
France), Cloroacetyl clorid (Aladdin Industrial Cor-
poration), Aceton (Xilong Scientific), Methanol (Xi-
long Scientific), Ethanol (Xilong Scientific), Cloro-
form (VN-CHEMSOL Co., Ltd), Acid hydrocloric
(V.S.Chemhouse, Thailand), Dicloromethan (VN-
Chemsol Co., Ltd).

Thiét bj

Thiét bi: May khudy ti (Faithful, Trung Qudc), My
c6 quay chén khong Stuart RE300 (Anh), Can phin
tich ABS220-4N (Kern, Philippine), May do nhiét do
néng chay (Mettler Toledo, Thuy S§), May LC/ MS
(Shimadzu, Nhat), May NMR 400 MHz (AvanceNEO
Bruker, Thuy S§).

Phuong phap

Nguyén liéu dau phenol 1 dugc nitroso héa thanh
p-nitrosophenol 2, tiép dén bi khii hod bdi natri
dithionit tao p-amino phenol 3. Lugng p-amino phe-
nol nay dugc acetyl hoa thanh paracetamol 4. Sin
phém thu dugc cho phan tng véi o-cloroacethyl tao
4-acetamidophenyl-2-cloroacetat 5. Sau d6, phan ting
N-alkyl dugc thuc hién nhiam chuyén hod 5 thanh
propacetamol base 6. San phdm propacetamol hydro-
clorid 7 thu dugc thong qua tao mudi véi acid hydro-
cloric.

Sa d6 téng hop propacetamol hydrocloric duge mo ta
trong Hinh 1.

KET QUA VA THAO LUAN

Két qua

Téng hop N -(4-hydroxyphenyl) acetamid 4
Hoa tan 1 (50 mmol, 4,4 mL) cung véi natri nitrit
(60 mmol, 4,20 g) vao erlen chtia nudc cit (90 mL),
sau d6 lam lanh hon hgp phan ting dén 0-5 °C. Nho
hén hgp ti tit cho dén hét vao erlen 250 mL chta
acid sulfuric (20%, 20 mL), duy tri nhiét 46 phan ting
& 0-5 °C trong 30 phut, thu dugc hén hgp chia 2.
Kiém tra phan tng bing sic ky 16p mong véi hé dung
mdi cloroform/methanol (9:1), sén phdm c6 Rf = 0,20.
Sau khi phan ting két thuc, trung hoa hén hgp phan
ung bing natri hydroxyd (40%, 25 mL). Thém natri
dithionit (230 mmol, 40,00 g) vao hén hgp sau trung
hoa. Tiép tuc khudy hén hgp trong 10 phut & 45 °C,
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thu hén hgp chia 3. Kiém tra phan tng béing sic ky
16p mong véi hé dung moéi cloroform/methanol (8:2),
san phdm cé Rf = 0,51. Lam lanh hdn hgp chia 3 dén
0-5°C, loc thu két taa 3 (3,90 g).

Hoa tan tha 3 (3,90 g) trong binh cdu chiia anhydrid
acetic (850 mmol, 8 mL) va nudc cit (80 mL), khudy
déu trong 15 phit. Ki€m tra phan ting két thic bang
sic ky 16p mong v6i hé dung moi n-hexan/ethyl acetat
(2,5:1,5), san phdm c6 Rf = 0,48. Sau d6, lam lanh dén
5 °C @€ két tinh va thu dugc san phdm 4 (2,97 g) c¢6
hiéu sufit phan tng la 39,73%. Dun néng 4 (2,97 g)
cuing v6i than hoat (1,00 g) va nudc cit (15 mL) trong
15 phut. Loc néng va d€ dén két tinh, thu dugc chét
4 (2,38 g), hiéu sudt tinh ché 85%; nhiét nong chay
168-169 °C; ESI-MS (m/z): 152,07([M+H]T); MW =
151,17; CTPT: CsHoNO,; ' H-NMR (DMSO-dg, 400
MHz): & -1,98 (s, 3H); 9,68 (s, 1H); 9,17 (s, 1H); 6,65-
6,69 (m, 2H); 7,32-7,36 (m, 2H). 13C-NMR (DMSO-
dg, 400 MHz): & (ppm) 168,0; 153,6; 115,4; 121,2;
131,5; 121,5; 115,4; 24.2.

Két qua so sanh phd NMR ctia paracetamol téng hgp
v6i phé ti tai liéu tham khao dugc trinh bay trong
Bang 1.

Téng hop p-acetamidophenyl cloroacetat 5

Cho tii tii cloroacetyl clorid (38 mmol, 3 mL) vao binh
cdu chtia chit 4 (15 mmol, 2,40 g), pyridin (30 mmol,
3 mL) va aceton (30 mL), khudy déu & 0-5 °C trong
45 phut. Kiém tra phan ting két thuc bing sac ky 16p
mong véi hé dung moi cloroform/methanol (8:2), san
phdm c6 Rf = 0,75. Sau khi phéan ting két thuc, thém
nudc cit vao dén tiia hoan toan. Loc, rita sach, sdy kho
va thu dugc 5 (2,90 g) 1a chat ran, mau trang, bong
x0p, hiéu sudt phan ting dat 85,5%; nhiét 46 néng chay
183-185 °C; ESI-MS (m/z): 248,96 ([M+Na]™); MW
= 227,64; CTPT: C;oH;oCINO3; 'H NMR (DMSO-
de, 400 MHz): & (ppm) 10,04 (s, 1H), 2,06 (s, 3H),
4,67 (s, 2H), 7,10 (d, 2H, J = 9 Hz), 7,36 (d, 2H, J
=9 Hz). 3C-NMR (DMSO-dg, 400 MHz): & (ppm)
167,0; 41,8; 145,8; 122,1, 120,4; 137,8; 120,4; 122,1;
168,8; 24,9.

Két qua so sanh phd NMR ctia 4-acetamidophenyl-2-
chloroacetat téng hop véi phé ti tai liéu tham khao
dugc trinh bay trong Bang 2.

Téng hop propacetamol hydroclorid 7

Cho tu tu diethylamin (1,5 mL) vao binh ciu chtia
chét 5 (10 mmol, 1,13 g), aceton (20 mL) va kali io-
did (0,30 g), khudly hén hgp & nhiét do 40-50 °C trong
45 phut. Kiém tra két thuc phan tng bing sac ky 16p
mong véi hé dung moi cloroform/methanol (8:2), san
phém c6 Rf = 0,43. Cit dung dich trong mdy c6 quay
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Hinh 1: Sodé quy trinh téng hgp propacetamol hydroclorid. 1 Phenol, 2 Nitrosophenol, 3 p-aminophenol, 4 N-(4-
hydroxyphenyl) acetamid, 5 p-acetamidophenyl cloroacetat, 6 Propacetamol base, 7 Propacetamol hydroclorid.

Bang 1: So sanh dit liéu phé NMR ciia paracetamol tdng hop véi phé cha tai liéu tham khao

Vi tri C/H -(4-hydroxyphenyl) acetamid (300 MHz, dung méi DMSO-dg)
(400 MHZ, dung méi DMSO-dg)
13C-NMR 'H-NMR 3C-NMR '"H-NMR
ppm ppm, m (J,Hz) ppm ppm, m (J,Hz)
1 153,6 - 153,6 -
2 115,4 6,65 - 6,69, m 115,4 6,65 - 6,68, m
3 121,2 7,32 - 7,36, m 121,2 7,32 - 7,35, m
4 131,5 - 131,5 -
5 121,2 7,32 - 7,36, m 121,2 7,32 - 7,35, m
6 115,4 6,65 - 6,69, m 1154 6,65 — 6,68, m
-CH3 24,2 1,98 24,2 1,97
-NH- 9,68 9,68
-OH 9,17 9,14
-CO- 168,0 168,0
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Bang 2: So sanh dif liéu phé NMR ctia 4-acetamidophenyl-2-chloroacetat (PAPC) tdng hop véi phé clia tai liéu

tham khao
Vi tri C/H 4-acetamidophenyl-2-chloroacetat (400 MHz, dung m6i DMSO-d6) *°
(400 MHz, dung mé6i DMSO-d6)
I3C-NMR ppm '"H-NMR ppm, m (J,Hz)  '3C-NMR ppm 1H-NMR ppm, m
(J,Hz)
1 167,0 - 168,3 -
2 41,8 4,67 41,3 4,67 (s, 2H, -CH,-)
r 145,8 - 145,3 -
2 122,1 7,10, d (9,0) 121,6 7,10d (8,9)
¥ 120,4 7,63,d (9,0) 119,9 7,61d (8,9)
4 137,8 - 137,3 =
5 120,4 7,63, d (9,0) 119,9 7,61d (8,9)
6 122,1 7,10, d (9,0) 121,6 7,10d (8,9)
17 168,8 - 166,6 -
o 24,9 2,06 (s, 3H, -CH3-) 23,9 2,04 (s, 3H, -CH3)
NH- 10,04 (s, NH) 10,04 (s, NH)

dé loai aceton va diethylamin du, thu dugc 6 & dang
dau mau nau do.

Thém tu tif vao binh c4u chita 6 va aceton (15 mL)
hén hgp dung dich acid hydrocloric dic va aceton
theo ti 1¢ 1:1 (v/v) dén pH 3. Khudy hén hop trong
30 phut. Kiém tra phan tng két thic bing sic ky
16p mong v6i hé dung moi dicloromethan/methanol
(20:1), sdn phdm Rf = 0,43. Sau d6 loc hut chin khong
thu tha. Rua ttia bang aceton lanh va siy & 60 °C
trong 3 gid. Thu dugc chat 7 (0,49 g), hiéu suit phin
ung dat 32,5%. Hoa tan 7 (5 mmol, 1,50 g) tho trong
binh ciu chia ethanol tuyét d6i (15 mL) va than hoat
(0,20 g), dun néng nhe dén tan trong 30 phit. Loc
néng thu dich loc. Sau d6 dugc lam lanh xudng 10
°C trong 2 gid. Loc tua, rtta lai bang ethanol lanh thu
dugc propacetamol hydroclorid (1,32 g). San phim
dugc kiém tra do tinh khiét bang sic ki 16p mong véi
hé dung moi dicloromethan/methanol (20:1), c6 Rf
= 0,43, hiéu suft tinh ché dat 88%; nhiét néng chay
225-226 °C; (ESI-MS (m/z): [M+H] ' = 265,15; MW
=264,32; CTPT: C14HoN»03; 'H-NMR (D, 0, 400
MHz): 6 (ppm)-3,36 (q, 4H, ] =9.1 Hz); 1,31 (t, 6H,
J =9.1 Hz); 2,07 (s, 3H); 4,38 (s, 2H); 7,16 (d, 2H, ]
=10 Hz); 7,44 (d, 2H, ] = 10 Hz). 3C-NMR (D0,
400 MHz): 6 (ppm) 166,4; 52,5; 146,1; 123,1; 121,7;
135,7;121,7; 123,15 172,9; 22,8.

Két qua so sanh phd NMR cuia propacetamol tdng hgp
v6i phé ti tai liéu tham khao dugc trinh bay trong
Bang 3.
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Thao luan
Téng hop N -(4-hydroxyphenyl) acetamid 4

Theo nghién ctiu ctia Delore L Kouba va cong su®, d6i
v6i phan ting nitroso hod phenol, acid sulfuric dugc
nho tu ti vao hén hop gém phenol, natri nitrit véi ti
1é phenol:natri nitrit:acid sulfuric (1: 1,2: 1,2), trong
d6 acid sulfuric viia la chat tham gia phan tGng déng
thoi la tdc nhan bao vé nitrosophenol khong bi nhua
héa. Trong nghién ctiu nay, thao tic dugc thay d6i dé
t6i uu hon lugng acid sulfuric, cu th€ hén hgp phenol
va natri nitrit nho vao dung dich acid sulfuric véi ti
1é¢ méila 1: 1,2: 0,8. Quan sat thdy phan tng chon
loc, khong bi nhua hoa, trong khi hiéu suét phan ting
khong d6i (85%).

béi v6i phan ting khu nitrosophenol, da c6 nhiéu
nghién ctu trudc day khao sat trén nhiéu tac nhin
khtt khdc nhau, dién hinh nhu K. Abiraj va cong su
da diing kém trong amonium clorid®. Tuy nhién
phén tng nay cho hiéu sudt khti hod khong cao,
phén tng khong hoan toan va hinh thanh san phim
phu. Manisha J. Vaidya dung sdt trong dung dich
acid hydrocloric ', tuong ty, tic nhan khit nay cho
hiéu sudt trung binh, xudt hién rit nhiéu tap chit.
David T. Macpherson va cong sy diing natri boro-
hydrid trong méi trudng nuéc'! va phuong phap
nay cho két qua rit han ché. Vi véy, nghién ctiu
nay st dung natri dithionit, von dugc biét t6i nhu
chét tdy tring dudng, mot tic nhan khi ré va an
toan cho phan tng khi p-nitrosophenol. Trudc day,
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Bang 3: So sanh di liéu phé NMR ctia propacetamol tdng hop véi phé cha tai liéu tham khao

Vi tri C/H Propacetamol tong hop (400 MHz, dung méi D,0) *°
(400 MHz, dung méi D,0)
13_NMR ppm '"H-NMR ppm, m (J,Hz) 13C-NMR 'H-NMR
ppm ppm, m (J,Hz)
1 166,4 - 166,3 -
2 52,5 4,38 s 52,4 4,44 (s, 2H, -CH2-)
1 146,1 146,0 -
P 123,1 7,16 d (10,0) 123,1 7,20 (9,0)
3 121,7 7,44 d (10,0) 121,6 7,47 d (9,0)
4 135,7 137,3 -
5 121,7 7,44 d (10,0) 121,6 7,47 d (9,0)
6 123,1 7,16 d (10,0) 123,1 7,20 d (9,0)
17 172,9 - 172,9 -
27 22,8 2,07 s 23,9 2,13
-N(CyHs)2
2nhom -CHj 8,4 1,31t (9,1) 8,3 1,35t (7,3)
2 nhém 49,6 3,36 q(9,1) 49,5 3,39q(7,3)
-CH,-

Vakhid A.Mamedov va cong su da st dung natri
dithionit d€ khit o-nitrobenzal acetophenon oxyd tao
3-hydroxyquinolin '%, tuy nhién, viéc ing dung natri
dithionit trong tdng hgp paracetamol van chua dugc
nghién ctiu. V6i tac nhan nay hiéu sudt phan ting khit
nitrosophenol dat 89,6%, phan ting chon loc va it tap
chit. Trong phan ting nay, natri hydroxyd dong vai
tro 1a moi trudng dé hoa tan p-nitrosophenol. Nhom
nghién ctiu dong thai khéo sat cac yéu t6 anh hudng
anh hudng dén tdc d6 phan ting kht p-nitrosophenol
nhu ti 1é mol phan ting, nhiét d6 va thoi gian phan
ung thé hién & Bang 4.

Tu bang trén c6 thé thdy phan tng khu p-
nitrosophenol v6i tdc nhin kha natri dithionit
xdy ra toi uu véi ty 1é phan ting p-nitrosophenol:
natri dithionit (1: 4) & nhiét d6 45 “C trong thoi gian
phén tng la 10 phut.

San phdm paracetamol sau qué trinh diéu ché da
dat tiéu chudn kiém nghiém mot s6 chi tiéu theo
tiéu chudn dugc dién Viét Nam V. Cu thé, di liéu
IR (KBr), Vpax (cm™1): 3329,26 (NHgpnia), 3158,86
(OH phenot) va phé 'H-NMR va '>C-NMR phut hgp
vdi cdu truc paracetamol (Bang 1), diém chay 168-169
?C; dinh lugng trong khoang 98-102%; tap chit nhu
p-aminophenol, p-nitrophenol, kim loai nang ¢ mtic
cho phép. Viéc stt dung nguyén liéu paracetamol dat
tiéu chuén theo dugc dién Viét Nam V gitp cho viéc

thuc hién phéan ting dé dang, gidm tap chét trong qué
trinh diéu ché. Viéc dam bao dat tiéu chuén cing 1a
tién dé quan trong dé€ x4y dung tiéu chuén co s¢ cho
propacetamol hydroclorid.

Téng hop p-acetamidophenyl cloroacetat 5
béi  véi héa, p-
acetamidophenyl cloroacetat da dugc t6ng hop

phan ng o-cloroacethyl
ti paracetamol st dung tdc nhén phan tdng la
cloroacetyl clorid dya trén nghién ctiu cta L. W.
Dittert !> két hgp véi xtc tac 1a pyridin theo nghién
ctiu ctia Lei M. (2009) * dat hiéu sudt cao (85,5 %),
v6i do tinh khiét cao (99%). Dua vao cic nghién
cliu ctia Jean-Claude Cognacq '°, Truong Phuong '°,
va Nguyén Vin Giang®, lugng diethylamin da dugc
diéu chinh gidm xudéng 2,5 14n khi thuc hién phan
ung N-alkyl héa p-acetamidophenyl cloroacetat tao
propacetamol base, phan ting dat hiéu sudt 50%. San
pham t6ng hop c6 phé 'H-NMR va '3 C-NMR dung
v6i phd tham khao (Bang 2).

Téng hop propacetamol hydroclorid 7

& bubc cubi cung tao mubi propacetamol hydro-
clorid, hiéu sudt ctia phan ting dat 65%. Két qua nay
gin v6i nghién ctiu ctia Nguyén Vin Giang? (69,6%).
Qua trinh tao mudi dugc thuc hién theo Wu Xiaom-
ing 7, viéc pha loang acid hydrocloric trong aceton va
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Bang 4: Khao sat diéu kién phan ting

Thi Ty 1é mol (p-nitrosophenol: natri dithionit)
nghiém

1 1:2
2 1:3
3 1:4
4 1:4
5 1:4
6 1:4
7 1:4
8 1:4
9 1:4

Thoi gian phéan tGng Nhiét d0 phan Hiéu sut
ling (%)
20 30 34
20 30 52
20 30 84
20 5 74
20 15 82
20 45 92,5
20 60 86,4
5 45 83
10 45 92,5

gili phan ting & nhiét d¢ thap cho thiy hiéu qua déi véi
viéc tao mudi, cling nhu han ché sy thay phan ctia san
phdm. Két qua so sanh phé 'H-NMR va 3C-NMR
clia san phdm téng hop dugc v6i phd tham khao 1a
chinh x4c (Bang 3).

KET LUAN

Nghién ctiu da téng hgp thanh cong propacetamol hy-
droclorid di tii nguyén liéu dau 1a phenol, trong d6 na-
tri dithionit dugc st dung nhu tac nhan khi héa thay
thé trong phan tng chuyén hod nitrosophenol thanh
p-aminophenol. V6i tdc nhan nay, phan tGng khit ¢6
tinh chon loc cao, han ché lugng tap chit va van dam
bdo dugc hiéu sudt so véi cic nghién ctu trude day
(89,6%). Ngoai ra, cac phan Ung nitroso hoa, acetyl
hoa va o-cloroacetyl héa cho hiéu sudt tuong déng véi
cac nghién cdu trude day.

Bén canh d6, cho dén nay Dugc dién Viét Nam chua
¢ tiéu chudn chét lugng cho propacetamol hydro-
clorid. Chung t6i kién nghi xay dyng mot tiéu chudn
chét lugng cho hgp chét nay ¢ nghién ctu tiép theo.

LG1 CAM ON

Nghién ctiu nay dugc tai trg bdi Pai hoc Qudéc gia
Thanh phé H6 Chi Minh trong khu6n kho dé tai ma
s6 C2019-44-07.

XUNG POT LOIiCH

Nhom tdc gid cam két rang khong c6 xung dot lgi ich
khi thuc hién nghién ctiu nay.

DPONG GOP CUA CACTACGIA

T4t ca cdc tac gid déu dong gop vao viéc thiét ké thi
nghiém, tién hanh thi nghiém, tdng hop, xu 1i s6 liéu.
Tat ca cac tac gia déu tham gia vao viéc giai thich s6
liéu, chinh stia, hoan thién ban théo.
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Using sodium dithionite as a reducing agent in the synthesis of
propacetamol hydrochroride from phenol
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ABSTRACT

Propacetamol, a prodrug form of paracetamol, is used in injections for fast and effective pain relief.
Propacetamol is water soluble and is used in postoperative care as well as intravenous administra-
Use your smartphone to scan this tion in case the patients cannot take oral or rectal paracetamol. Studies on propacetamol synthesis
QR code and download this article at laboratory scale as well as industrial scale with safe, simple and economic procedures are cru-
cial. In this study, we synthesized propacetamol from phenol as the starting material. In the first
step, phenol was converted to p-nitrosophenol through a nitrosation process. This nitrosation reac-
tion yielded the optimal result as the reaction selectively occured, the product was not plasticized.
Next, p-nitrosophenol was reduced to p-aminophenol in the presence of sodium dithionite as the
reducing agent. The reaction produced p-aminophenol at a yield of 89,6% with high selectivity
and less impurity. After that, paracetamol was obtained through acetylation of p-aminophenol. O-
chloroacetylation of paracetamol was performed by using the amount of diethylamine reduced by
2,5 times compared to previous studies to form 4-acetamidophenyl-2-chloroacetate in 85,5% yield.
This intermediate was then alkylated to form propacetamol base, followed by treatment with HC
solution in acetone at low temperature to obtain propacetamol hydrochloride in 32,5% yield. The
study has shown that propacetamol hydrochloride was successfully achieved with high efficiency
and safety from phenol as the starting compound.

Key words: propacetamol, paracetamol, sodium dithionite, synthesis

ISchool of Medicine, VNU-HCM,
Vietnam

2Faculty of Applied Science, Ho Chi
Minh City University of Technology,
VNU-HCM, Vietnam

*Institute of Drug Quality Control Ho
Chi Minh city - IDQC HCMC, Vietnam
Correspondence

Nguyen Ngoc Vinh, School of Medicine,
VNU-HCM, Vietnam

Email: nguyenngocvinhvn@yahoo.com

History
e Received: 26-01-2021

o Accepted: 09-4-2021
o Published: 30-4-2021

DOI : 10.32508/stdjhs.v2i2.459

‘ '.) Check for updates

Copyright

© VNU-HCM Press. This is an open-
access article distributed under the
terms of the Creative Commons
Attribution 4.0 International license.

ANNNE
‘ Cite this article : Hien N M, Huan L V, Khanh T P, Lan N T, Thien N D, Phic N D, Phuong B T, Diem T X,

— Ngan TTT, Thang PN T, Hung TV, Tri L M, Vinh N N. Using sodium dithionite as a reducing agent in
VNU-HCM Press the synthesis of propacetamol hydrochroride from phenol. Sci. Tech. Dev. J. - Health Sci.;
2(1):147-154.

154



	Sử dụng tác nhân khử hoá natri dithionit ứng dụng tổng hợp propacetamol hydroclorid từ phenol
	Mở đầu
	Phương pháp nghiên cứu, hóa chất, trang thiết bị 
	Hóa chất, thiết bị
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