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Summary 
With regard that as a water-soluble pro-drug form of paracetamol, propacetamol is prefered in post­

operative care and Is delivered by I. V for its ready conversion into paracetamol and diethylglyein In the 
blood by plasma esterases (1 g of propacetamol is equivalent to 0.5 g of paracetamol), and thereby, the 
analgesic onset of propacetamol is more rapid than paracetamol given orally, ... this study was aimed to 
improve the synthesis process of propacetamol from paracetamol. By using mixed anhydride prepared 
from monochtoroaeetic acid and acetic anhydride, the overall yield was 25.8%. The structures of all the 
compounds were determined by IR, MS, NMR. The content of 4-(aeethylamino)phenyl (diethylamino) 
acetate hydrochloride of the synthesized propacetamol hydrochloride was 99.6% (calculated on the 
dried substance). 

Keywords: Propacetamol; paracetamol; prodrug; mixed anhydride. 

Dat van de 

Hien nay, paracetamol la thudc giam dau, ha 

sot duge su dung pho b i ln nh i t do tinh an toan, 

higu qua va dung nap tdt eiia thuoc doi vdi ngudi 

benh '̂ '. Trong mdt so trudng hgp can tae dung 

nhanh: tre s6t cao, co gigt, benh nhan h6n md 

kh6ng u ing dugc, giam dau sau phau thu§t... 

viec nhanh ehdng dua paracetamol vao eho benh 

nhan ed y nghTa rat quan trpng de hg sot, giam 

can dau i^l Tuy nhien, paracetamol la ch i t it tan 

va d l bj thuy phan va oxy hda trong nudc nen bao 

c h l va bao quan dgng thuoc tigm ggp r i t nhieu 

khd khan. Dung trudc yeu eau nay, t i ln thuoc 

propacetamol da dugc tong hgp va dua vao si> 
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dung rdng rai dudi dgng thuoc bpt vd khuin de 

pha tigm. Propacetamol la mdt tien ch i t sinh hpc 

ciia paracetamol. Ch i t nay dugc thiiy phan nhanh 

ehdng bdi cac enzym esterase trong huyet tuang 

va giai phdng paracetamol ngay sau khi tigm tTnh 

mgeh hoac tiem bapi"'. Trong bao bao nay, chiing 

toi da nghien cuu cai tien quy trinh t i n g hgp 

propacetamol tu paracetamol cd the ung dung de 

san xu i t nguyen lieu nay tai Viet Nam. 

Doi tu'O'ng va phu-o-ng phap nghien 
CLFU 

Paracetamol (dat tigu ehuan USP 32) • 

hda ch i t c i n thiet khac dugc nhap tu ( 
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• Nghien cu'u - Ky thuat 
Merck hoae Sigma-Aldrich. Pho hong ngoai (IR) 
duge ghi tren may Perkin-Elmer, pho khdi lugng 
(MS) dugc ghi tren may Autospec Premier va 
Agilent 6310 va p h i p h i cpng hudng tCF hat nhan 
'H-NMR dugc do tren may Bruker AV500 tgi Vign 
Hda hpc, Vi^n Han lam khoa hpc v^ cdng nghg 
Viet Nam. S i c ky Idp mdng t i ln hanh tren ban 
mdng Kieselgel 60 F̂ ^̂  vd'i hg dung mdi thich 

hgp de theo ddi qua trinh phan ung va danh 
gia dp tinh khi l t cua san pham t i ng hgp va nhigt 
dp ndng chay dugc do tren may EZ- Melt duge 
thgc hien tai Bp mdn Cdng nghigp dugc, Trudng 
Dgi hpe Dugc Ha Ndi. Kiem nghigm ham lugng 
propacetamol hydroclorid theo tieu chuin BP 
2010 (chuin dp trong moi trudng khan) tgi Vign 
Kiem nghiem thuoe Trung uang '''. 

Tong hgp hda hoe theo sa do sau: 

doioacetyl h6a 

C2H5 

HCI/acston 

, C - C H , - N ^ 
C2H5 

Paracetamol p-Acetamidophenyl cloroacetat 
(PARC) 

NHAc 

Previa cetamol 

NHAc 

Propacetamol hydrodorid 

S c do 1 : Cic phan Crng tdng hgp propacetamol 

ThiPC nghiem va ket qua 

Tong ho>p p-acetamidophenyl 

monocloroacetat (PAPC) 

Chiing t6i su dung 2 tae nhan: 
monoeloroacetyl clorid (CICH^COCI) va anhydrid 
acetic monocloroaeetie. 

Vol tie nhan cloroacetyl clorid '^> 

Tdng hgp eloroaeethyl clorid 

Dun h i i luu hdn hgp gom 10,0 g (0,106 mol) 
acid monocloroaeetie vdi 11,0 ml SOCI^ (0,148 
mol) d nhigt dp 80°C trong 4 gid. K i t thiic phan 
i>ng, eat l l y san ph im a phan doan lOO-IOe^C. 
Thu dugc 7,33 g monoeloroacetyl clorid (higu 
suit 61,2%). Sau do, san ph im monoeloroacetyl 
elorid dugc dem thuc hign ngay ph in i ing tong 
hgp PAPC. 

Tdng hgp PAPC 

Hoa tan 6,0 g paracetamol (0,04 mol) trong 
10,0 ml tetrahydrofuran (THF), them 4,8 ml 
pyridin (0,06 mol), khu iy cho hdn hgp tan hoan 
toan. Sau dd, khoi phan ung dwgc lam Ignh xuong 
dudi S^C va nhd ti> tu eho den h i t 3,20 ml (0,04 
mol) monoeloroacetyl clorid. Sau qua trinh nhd 
k i t thuc, phan ung dugc khuiy thgm 3 gid nua. 
Hdn hgp khi phan ung xong dugc e l t de logi bdt 
THF, sau dd rdt t u tu h i n hgp vao 50,0 ml nude 
da. Lpc tua tgo thanh, k i t tinh lai b i ng ethanol 

hydroclorid tu paracetamol '̂ ' •̂' 

96%. Say tiia d 60°C trong 3 gid, thu dugc 7,31 

g PAPC ehi t r i n mau t r ing, bdng, x lp , t°^^:183-

185°C (tai lieu '^ 185-186°C), hieu suit : 80,2%; 

R,= 0,56 (CH^CI^: MeOH = 20:1); IR (KBr), u^^^ 

(em^ : 3272,08 (NH^^,^), 1765,61 (C=O^^J, 

1665,68 (C=0^^,^); ESI-MS (m/z): 225,9([M-H]). 

'H-NMR (500 MHz, DMSO-dg), 5 (ppm): 2,04 

(3H, s, CH3C=0); 4,66 (2H; s ; -CH^CO-); 7,1 

(2H; d; J = 9 Hz; H ,̂, Hg.); 7,66 (2H; d; J = 9 Hz; 

H3.H3,); 10,02 (1H;s;-NHC0-) . 

Von tie nhan acyl hda anhydrid acid h6n 

tap 

Tong hgp anhydrid acid hdn tap 

Dun hdi luu hon hgp gom 10,0 g acid 
monocloroaeetie (0,11 mol) va 12,0 ml anhydrid 
acetic (0,13 mol) a 138-140°C trong 4,5 gid. Sau 
do d l ngudi va cat hdn hgp d 80"C dudi ap su i t 
giam de logi aeid acetic eho tdi khi the tieh edn 
khoang 20,0 ml. Thu duge dung djeh mau vang 
nhat duge su dung ngay d l tong hgp PAPC. 

Tong hgp PAPC 

Hoa tan 6,0 g paracetamol (0,04 mol) trong 

10,0 ml THF, them 4,8 ml pyridin (0,06 mol), khuiy 

cho hon hgp tan hoan toan, roi nhd tu tu 20,0 ml 

anhydrid acetic monocloroaeetie vao dung dich, 

ddng thdi lam Ignh d 0-5"C. Sau khi phan ung k i t 

thiie, hon hgp sau phan ung dem c i t de loai bdt 

THF sau do rdt tu tLF hdn hgp vao 80,0 ml nudc 
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Nghien cifu - Ky thuat 
da. Lgc tua tao thanh, k i t tinh lai b§ng ethanol 
96%. say tua o 60»C trong 3 gia, thu d i iac 5,47 
g PAPC chat r i n mau t r ing , bong, x6p, t°„ ;183-
185°C (tai lieu M 185-186»C), hieu suat: 60,1%; 
fi,= 0,56 (CHjCljiMeOH = 20:1); IR (KBr), u,„„ 
(cm'); 3272,08 (NH_„J, 1765,61 ( C = 0 „ J , 
1665,68 (C=0.„ , ) ; ESI-MS (m/z): 225,9 ([M-2HJ). 
'H-NMR ( 5 0 O ' M H Z , DMSO-d^), 6 (ppm); 2,04 
(3H, s, CH,C=0), 4,66(2H; s; -CHjCO-); 7,1 (2H, 

d, J = 9 Hz; Hj,, Hj) ; 7,66 (2H, d, J = 9 Hz, H, H,), 
10,02 (1H;s ; -NHC0-) . 

Nang cap quy m6 t6ng hifp PAPC 

TCr hal quy trinh tren, chung t6i th^y rang vi^c 
su dyng anhydrid hon tap co nh i iu U'U diem do 
do chCing toi t i in hanh tong hg'p PAPC v6\ quy 
mo 150 g/me bang tac nhan anhydrid h6n tap vd'i 
quy trinh nhu' ph^n b. 

Bang 1 . KSt qua tdng hap PAPC tij'paracetamol v&i nhan anhydrid hdn tap 

STT 

1 

2 

3 

TB 

Paracetamol 
<9> 

166,0 

165,0 

165,0 

165,0 

Acid monocloroaeetie 
(9) 

265,0 

255,0 

255,0 

255,0 

Acfi (ml) 

330,0 

330,0 

330,0 

330,0 

PAPC 
(9) 

152,5 

150,9 

148,9 

)50,5 

Hieu s u i t 
(%) 
60,8 

60,3 

59,5 

60,2 

7„ 
CO 

183-

183-

183-

(83 • 

•185 

•185 

•185 

.1B5 

Nhin xet: T u k i t qua cho thiy, khi nang d p 
quy mo thi hieu su i t ciia qua trinh tong hop PAPC 
tu paracetamol cho hieu su i t on dinh 60,2% vdi 
tac nhan anhydrid hdn tap. 

Tong hgp propacetamol base 

Phwong phap 1 

Hda tan 10,0 g PAPC (0,044 mol) vao 100,0 
ml aceton d nhiet dp 45-50''C, sau dd thgm 15,1 
g K2CO3 (0,11 mol) khuay lien tuc de K^COj phan 
tan d i u , them t i l p 0,5 g Kl, khu iy trong 30 phiit. 
Sau dd nhd tir tu 11,75 ml diethylamin (Et)jNH 
(0,11 mol) vao hdn hgp. Sau khi nhd xong, t i l p 
tue khuiy them 2 gid 6' nhiet dp 50°C. Khi k i t 
thuc phan ung, de ngudi, Ipc thu l l y djch, sau 
dd e l t kiet de loai aceton va diethylamin du, thu 
dwgc 7,83 g propacetamol base dang d i u , mau 
nau do. 

Phwong phap 2 

Cho vao binh cau mpt eo (loai 500 ml) 17,5 
ml (CjH5)2NH (0,17 mol), sau dd dung djeh nay 
duge lam lanh b ing nude da bdn ngoai binh 
cau xudng < IS^C, sue khi N^. T i lp dd, them 
tung ph in cho d i n h i t 10,0 g PAPC (0,044 
mol) vao binh cau, khuiy d i u lien tuc, kh ing 
c h l nhiet dp nhd han 250C. Sau khi qua trinh 
them hoan t i t , kh i i phan ung dugc khuay them 
2 gid niia de phan ung k i t thiic. Kh i i phan ung 
sau dd duac e l t logi diethylamin du, thu dwgc 
6,70 g propacetamol base thd dgng d i u , mau 
nau do. 

Tu hai phuang ph^p tao propacetamol base 
tu PAPC, chiing t6i t h i y phuang ph^p 1 cho higu 
su i t cao han vi thieh hgp de nang cap quy trinh 
d quy md Idn. 

Acid hoa tao propacetamol hydroclorid 

Tien hanh theo 2 phuang phap: 

Phwong phap 1 

Diing HCI khi: Nhd t u tir 26,5 ml H^SO^ (0,5 
mol) dgc vao 58,5 g NaCl r i n (1 mol), khi HCI 
sinh ra dugc d i n vao 1 binh cau chCea khoing 
150,0 ml aceton da dugc lam Ignh. Sau dd, 
hoa tan hoan toan 10,0 g propacetamol base 
trong 40,0 ml aceton, them tu tir dung djch HCI/ 
aceton (vua dieu c h l d tren) vao va khuiy lien 
tue den khi pH = 2 thi ngung cho acid, t i l p tuc 
khu iy trong khoang 30 phiit eho phan ung hoan 
toan. Tua sau dd dugc Ipe, rua b ing aceton 
Ignh, say 60''C trong 3 gid thu duge 8,26 g 
propacetamol hydroclorid, t̂ ^ 225-226°C, R, = 
0,43 (CH^Cl2:MeOH = 20 :1 ) . " 

Phwong phip 2 

Hda tan 10,0 g propacetamol base vao 
50,0 ml aceton. Sau dd dung djch nay dwac lam 
lanh xu ing khoang 5''C, them tu' t u dung djch 
HCI 3̂ ^ da dwgc trpn vdi aceton theo ti le 1:1 (v/v) 
tdi khi pH = 3. T i l p tuc khuiy 30 phiit, Ipe hiit 
Chan kh6ng, nia tua b ing aceton lanh, say tCia a 
60°C trong 3 gid thu dugc 7,94 g propacetamol 
hydroclorid, t̂ ^ 225-226°C, R, = 0,43 (CM c i • 
MeOH = 20:1). '' ^' 
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• Nghien ctpu - Ky thuat 
Tinh c h l propacetamol hydroclorid dat 

tieu chuan ham lugng theo BP 2010 

Hda tan 40,5 g pnDpaeetamol hydroclorid tho 
500,0 ml trong ethanol tuygt d i i , them 4,0 g than 
boat. Qua trinh tay mau m i t khoang 30 phut, sau 
dd Ipe ndng logi bd ba than. Djch sau dd dugc 
lam lanh xudng 10^C khoang 2 h. Lpc tua, rua Igi 
bing EtOH Ignh thu dugc 36,5 g propacetamol 
hydroclorid. Hieu su i t tinh e h l 90,0%; t^ = 225-
226''C; R, = 0,43 (CH2Cl2:MeOH=20:1). IR (KBr), 
"ma, (c f " ' ) ' 3235,0 ( N H ^ , 1767,93 ( C = 0 ^ , ) , 
1682,58 (C=O^^J ; ESI-MS (m/z): 263,0 ([M-H]'). 
'H-NMR (500 MHz, DMSO-dg), 5 (ppm): 1,26 (6H; 
t; J= 7 Hz; 2CH,-CH_-V 2.05 (3H; s; CH3CO-); 3,26 
(4H, m; J=5 Hz; 2-CH2-CH3); 4,45 (2H; s; -CH^-
CO-); 7.16 (2H; d; J=9 Hz; H3.; H .̂); 7,66 (2H; d; 
J=9 Hz; Hj.; Hg.);10,2 (1H; s; -NH);10,35 (1H; s; 
-NH*-); Kiem nghiem ham lugng theo BP2010 f'̂ : 
Ham lugng propacetamol hydnDclorid dat 99,6% 
tinh theo e h l pham khan (phuang phap chuan 
dp trong mdi trudng khan). Tap 4-aminophenol 
<25ppm: dgt (phuang phap SKLM). 

Ban luan 

Ve qud trinh 0-cloroacetyl hoa paracetamol 

Qua trinh 0-cloroacethyl hda paracetamol, 
chiing tdi da su dung thanh cdng anhydrid hdn 
tap duge dieu ehe tu anhydrid acetic va acid 
monocloroaeetie. Viee su dung tae nhan nay thay 
the cho tac nhan eloroaeethyl clorid nhu cac tai 
lieu tham khao duge '^^ tuy eho hieu su i t t h i p 
han nhung viec d i l u c h l tac nhan nay r i t dan 
gian, di ti> nhiing nguygn lieu s i n ed. Cdn tac 
nhan eioroaeetyl clorid d i t t i l n , khdng b i n d' d i l u 
kien dp am cao. O ing thd'i, viee d i l u c h l va bao 
quan t^c nhan nay eung la v i n d l e i n quan tam 
do vigc su dyng tac nhan thionyl elorid dat tien va 
HCI khi, SOj sinh ra. Nhu vay, y tud-ng su dung 
tac nhan anhydrid h i n tgp thay t h i cho tac nhan 
nay se rat thuan Igi khi nang e l p quy trinh tong 
hgp PAPC tLF paracetamol a quy md Idn han. 
Qua trinh su dung tac nhan anhydrid hon tgp de 
thuc hign phan Crng acyl hda. Theo nguyen t i c 
diung, nhdm acyl nao hoat hda han se t h i vao 
nguygn tip can acyl hda. Vdi tae nhan anhydrid 
acetic monocloroaeetie thi nhdm cloroacetyl se 
thay t h i nguyen t u hidro eiia OH^, , ^ d l tao thanh 
nhom O-COCH^CI. Do hieu u'ng cam ung gm (-1) 
cua nguyen t u Ci lam cho nhdm earbonyl eua 

nhdm acyl nay se phan cue han nhdm cacbonyl 
ciia nhdm acyl acethyl (CH3CO) do dd nd de 
dang tan cdng vao tae nhan nucleophil theo ca 
e h l ai i^en tu . Trong qua trinh dieu ehe tac 
nhan nay c i n ehii y giai dogn e l t logi anhydrid 
acetic du. Vi anhydrid acetic se phan ung vdi 
OH cua phan tu paracetamol tao san ph im phu 
(p-acetamidophenyl)acetat. Qua khao sat chiing 
tdi nhgn th i y ti le mol eiia acid monocloroaeetie 
va anhydrid acetic la 1:1,2 la thieh hgp nhit . 
Vi n i u si> dung acid monoeloroacetic d u 
nhieu thi phan Crng se tgo ra san ph im ehinh 
anhydrid monocloroaeetie gay tdn lugng acid 
monocloroaeetie su dyng. 

CICH2COOH + CICHzCOOAc " ^ ^ ° i l (CICH2C0)20 

Ve qua trinh N-alkyI hoa PAPC tao 
propacetamol base 

Trong quy trinh tong hgp ciia cac quy trinh 
tham khao duge ^•^•^\ cac tac gia d i u SLF dung 
lugng du diethylamin de thuc hien phan ung 
N-alkyI hoa PAPC (du khoang 4 lan). Qua trinh 
nay ed nhuge d i lm ton lugng diethylamin va 
phai eho PAPC tu" tu vao phan ung, gay trd ngai 
Idn trong qua trinh nap lieu d l thue hien phan 
ung. fidng thai, cac tae gia v i n si> dung ether 
d l chiet thu san ph im, sau dd e l t loai d l thu 
propacetamol base, day la trd ngai Idn khi nang 
d p quy trinh do dung mdi nay cd nhiet do sdi 
t h i p (35°C) d l th i t thoat trong qua trinh ehi l t . 
Chiing tdi da eai tien phan ung nay vdi viec si> 
dung lugng diethyl amin it han (du khoang 2,5 
l in) . su dung K^COj va xuc tac Kl lam giam thdi 
gian phan ung. Qua trinh ngp lieu cung dugc 
dan gian hda khi nang d p quy md cua phan ung 
nay. Su cd mat cua Kl lam tang kha nang phan 
ung, nang cao hieu su i t eua qua trinh N-alkyI 
hda. 

(C2H5)NH RN(C^H5h 

Ve qua trinh tao propacetamol hydroclorid 

Do tinh c h l l d l bi thuy phan ciia propacetamol 

base trong mdi trudng acid, cac tac gia trudc ehu 

yeu SLF dung HC! khi de tranh phan ung thiiy phan 

TAP CHI DlTOC HQC - 7/2014 (SO 459 NAM 54) 



Nghien ciru - Ky thuat 
ctia propacetamol. Tae gia Wu Xiaoming da cai tien 
bang each su dung dung djch HCI dae de tong 
hgp propacetamol hydroclond ILF propacetamol 
base, fie hgn e h l su thiiy phan, tae gia da diing 
dung mdi la aceton va pH eiia qua trinh duge 
d i lu chinh d i n 3̂ ^̂ . Trong qua trinh nay, chiing tdi 
da hgn e h l qua trinh thuy phan b ing each: dung 
djch HCI dac duge pha loang trudc b ing aceton, 
qua trinh nhd dugc kiem soat nhiet dp th ip . Qua 
k i t qua thue nghigm eho th iy r ing , viec SLF dung 
dung djch HCI dae thay cho HCI khi thi higu su i t 
phan ung tgo mudi giam khdng dang k l . fiieu 
n&y rat thuan Igi khi nang d p quy trinh tong hgp, 
giam gia thanh eua san ph im tong hgp. 

Ve cau tn i c cua cac chat tong hgp d u g c 

Vigc phSn tich pho hong ngoai (IR); pho kh i i 

lugng (MS); pho cdng hudng tu proton ('H-NMR) 

d l khang djnh cau tnic ciia cac ch i t chiing tdi 

tong hgp dugc. 

Ve pho hing ngoai (IR) 
Pho do cua PAPC da xu i t hien dinh hap thu 

cue dgi tuang ung vdi dao ddng hda trj dgc trung 
CLia nhdm C=OBsier(On,ax''^6S'6'' cm-'), fiilu nay 
chLFng td rang da phan ung acyl hda da tao thanh 
lien k i t ester CICH^COOAr. Ngoai ra tren pho d l 
cdn xuat hign cac dinh h i p thu cue dai dae trung 
cua cae nhdm ehiic khac tren phan tir PAPC u 
(cm-'): 3272,08 (NH^^,^); 3060 ( C H J ; 2961; 2812 
(CH3„^.J; 1665,68(0=0,^,) . 

Ve pho khoi Iwgng (MS) 

Pho ESI-MS ciia PAPC cho pic ion phan tir 

m/z 225,9 ([M-2H]) tuang i jng vai kh i i lugng 

phan tLF 228 phii hgp vdi khdi lugng phan tiJ ciia 

PAPC. 

Pho ESI-MS eiia propacetamol eho pie ion 
phan tLF m/z 263,0 ([M-H]) tuang ung vdi khdi 
lugng phan ti> 264 phu hgp vdi khdi lugng phan 
tLF eiia propacetamol dgng base. 

Ve phi cgng hwang tii' hat nhan proton 
CH-NMR) 

Pho 'H-NMR ciia PAPC cho th i y xu i t hien cac 
proton phu hgp vdi cac proton trong edng thue 
cau tao. Dong thdi, tren pho dd eho eac pie d i in 
hinh ung vdi dp chuyen djch hda hpc 5 (ppm). 
2,04 (3H, s) dgc trung cho 3 proton cua nhdm 
01^0=0) , 4,66 (2H; s) dge trung cho 2 proton ciia 
nhdm -CH^CC-); 7,1 (2H, d, J=9 Hz) dac trung cho 

2 proton ciia nhan tham H .̂, H .̂; 7,66 (2H, d, J=9 
Hz) dactrung eho 2 proton cdn Igi eiia nhan tham 
H3. Hg.; 10,02 (1H; s) dgc trung cho 1 proton eua 
nhdm -NHCO- d viing tru'dng y i u . 

Tren pho do ^H-NMR cua propacetamol 
hydroclorid xuat hign cic pie d i in hinh tuang 
ung vdi dp ehuyin djeh hda hpc 8 (ppm): 1,26 
(6H; t; J= 7 Hz) v^ 3,26 (4H; m; J=5 Hz; 2-CH2-
CH3) tuang iJng vdi 10 proton eiia hai nhdm 
ethyl, fiieu nay ehung td ph in ung N-alkyI hda 
da dwgc hinh th&nh giu'a PAPC va diethylamin ; 
2,05 (3H; s) dae trung eho 3 proton eua nhdm 
CH3CO-); 4,45 (2H; s) dgc trung cho 2 proton ciia 
nhdm -CH^-CO-); 7,16 (2H; d; J=9 Hz) dge trung 
cho 2 proton nhSn tham H3.; H ,̂); 7,66 (2H; d; J=9 
Hz) dgc trung cho 2 proton cdn Igi tren phan tin 
propacetamol la H ,̂; H ,̂); 10,2 (1H; s; -NH) dge 
trung cho 1 proton ciia nhdm -NHCO- d viing 
trudng y i u ; 10,35 (1H; s; -NH*-) dge trung eho 
proton eiia eiia nhdm NH*. 

Nhu vgy dga tren cac du- ligu v l ph i IR, MS, 
'H-NMR chiing tdi da khang ^ n h duge d u tnic 
PAPC va propacetamol dung nhu d u tnic dg ki ln. 

K e t l u a n 

Nhu vgy, chiing tdi d§ c^i tien quy trinh 
t i ng hgp dugc propacetamol hydroclorid ti> 
paracetamol bang each su dung tae nhan 
anhydrid acid h i n tap vdi higu su i t toan bd qua 
trinh 25,8%. San p h i m propacetamol hydroclorid 
t i ng hgp dugc cd ham lugng 99,6% (tinh theo 
c h l ph im khan). 
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Summary 
In continuation of our extraction of osthole from Xa Sang (Cnidium monnieri (L.) Cuss. (Selinum 

momnnieri L.), Umbelliferae, as the main bioactive principle of the plant (for anti-viral, skin rashes, 
breakouts, pro-erectile agents (in men) and gyneeoprotective (in women), anti-osteoporotic, anti-diabetic 
and sometimes anti-inflammatory), with purify 90% (OS 90), in this study, OS 90 was investigated for 
acute and sub-acute toxicity. OS 90 showed no noticeable signs of subacute toxicity after 28 days, and 
no acute toxicity even at the highest dose of 5 g/kg. 

Keywords: Cnidium monnieri, Selinum momnnieri, Umbelliferae, OS 90. acute toxicity, sub-aeute 
toxicity. 

Dat van d§ 

Cay xa sang cd ten khoa hpc la Cnidium 

monnieri (L.) Cuss, thudc hp hoa tan 

(Umbelliferae)tit Hu da dugc su dung trong dan 

gian vdi tac dung cuang duang, dung chiia liet 

duang, bp phan smh due I m ngua, khi hu, xich 

bgeh ddi^^lThanh ph in chinh trong qua xa sang 

ii hgp c h i t osthol. Cae nghiSn CCFU tren the gidi 

cho thay osthol la hgp ch i t thien nhien ed tac 

dung tuang tu testosteron (kich thich t l sinh due 
nam) - va dugc coi la mpt trong nhOng eh i t dieu 
kh i ln thu t h i hormon sinh due nam chpn Ipc cd 
ngudn goe tiJ thuc vat kha tot tren thi trudng hien 
nay. Hgp chat nay va djch chi l t qua xa sang da 
dugc SLF dung tCF rat tau trong y hpc co truyen 
Trung Qudc de ehOa cac benh Net duang, yeu 
sinh li cho d nam va nu. Gan day nhdm nghiSn 
cuu da chiet xu i t thanh cdng hoat ch i t osthol 
vd'i dp tinh khi l t 90% (ch l ph im OS 90) d qui 
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