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Nghien cuu tong hop carbocystein 

O^t v in d4 
Carbocystein cfl tfin khoa hpc Id S-

(Carboxymethyl)- L- Cystein (S-CMC) thuic 
nhflm thuic d i iu tn cdc bfinh dyfl-ng hfl h i p 
hodc ede tryfl'ng hyp r i i logn ch i t nhdy '*', 
Ngodi ra carbocystein cfln dapc chii'ng minh cfl 
tdc dung d i iu tn bfinh t i e nghfin ph i i mgn tinh 
(COPD) " '̂ vd ire eh i Idy nhiSm ciim A '*' 
Nhdm t l ip luc hyflng nghifin ciru t r i in khai t i ng 
hap ede d i n chi t L-eyslein. Irong bdi bdo ndy 
chimg tOi cflng b i k i t qud nghifin ciru tr i in khai 
t ing hop carbocystein dat lifiu chu in BP 
2007'^', dya theo k i t q u i eua cdc cflng trinh 
nghifin cyu trfin t h i gifl'i dd cflng b i ' " ' ' ' . 
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hydroxyd (NaOH), nyfl'c c i t 
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Thiit b| 
Sir dyng cde th i i t bj t i ng hyp h&u ca Ihflng 

thyfl-ng, s i c ky Idp m ing (SKLM) dyyc ti in 
hdnh trfin bdn mdng silicagel Kieselgel 60 F254 
(Merck), nhifit d i nflng chdy do trfin mdy EZ-
Melt tai BO mfln Cflng nghifip Dyyc-DH Dypc 
Hd Nfli P h i h ing ngogi (IR), p h i kh i i lyyng 
(MS), vd p h i cOng hydng tu- hgt nhdn {'H-NMR, 
"C-NMR) dyyc ghi trfin cdc th i i t bj tai Vifin Hfla 
hoc Vifit Nam 

Phu^yng phdp nghidn ci>u 

Ap dyng phyang phdp thyc nghifim trong ting 
hyp hfla dyyc Theo dOi qud trinh phdn irng bdng 
SKLM Sa bO kiem tra dO tinh khiet eua san phim 
bing SKLM vd do nhifit dO nflng chdy Xdc dinh 
c i u true cua carbocystein t ing hyp di /yc dya trfin 
k i t qud phdn tich ph i h ing ngoai (IR). ph i kha 
lyyng phdn giai eao (MS); P h i c0ng hoong tir hat 
nhdn ('H-NMR; "C-NMR) 

K l im nghifim cartjocystein t i ng hyp dyoc 
Iheo tifiu chu in dayc d i in Anh BP 2007. 

hydrochloric monohydrat 

Trong binh cau ddy trfln 100ml. hfla tan h i n 
hop g i m 1,76g (10 mmol) L-cystein hydroclorid 
monohydrat (II), I.OOg (10,58 mmol) acid 
monocloacetie (III) vd 2,5ml nufl'c Vira khuiy vira 
nho tir ta dung dieh NaOH 7 M d i n khi pH eua 
khii phan ung dat 9 Sau dfl khuay thfim 15 phut, 
rfli d l iu chinh pH cua dung dich ve 5 bdng acid 
acetic Lam lanh khoi phan irng b ing nyfl'c dd 
trong 2h Loc loai tua, thu lay dich loc Dieu chinh 
pH cua dich loc ve 2 bdng acid hydrocioric 6M, 
sau do lam lanh bdng nu'fl'c da trong 2h Lpe thu 
Idy tinh the Hfla tan tmh the S-CMC trong 200ml 
nyfl'c SOI, Ipc nong thu dieh loc Dieh loc daac d i 

k i t tmh Ignh qua dfim S-CMC se k i l tinh dofli 
dgng linh t h i tr ing. Iflng Idnh Loc, nia bing nyfle 
Ignh. s i y 6* 60°C. Khoi lyyng san ph im thu duac 
1,25g, hifiu sui t phan irng khoang 70%, nhifit do 
nflng chay 206.3-211°C. 

P h i IR (KBr), v^ax (cm-'): 3019 {-NH3*). 1591 
(>C0); 2637, 2721 {-OH). 1687 (>C=OacKi) cm"'; 

P h i MS phdn giai cao 178 (M-1); 357 {2M-1); 
Ph i 'H-NMR (D20) 5: 3,03 ( IH , dd. Ca-Hc), 

3,15 ( IH, dd, Ca-Hp). 3,38 (2H, s. C5-H2); 3.92 
( IH .dd , C2-H)ppm. 

Phi "C-NMR (D20) 5 32,975 {C3), 34,369 
(Cs); 53,426 (C?); 172.274 (C,); 174,968 (Cg) ppm 
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Tir k i t q u i phdn tieh cdc p h i cOa 
carbocystein t ing hyp dyyc cho phdp chiing tfli 
k i t ludn san ph im t ing hyp dyyc taang d i i 
tinh khi i t vd efl c i u triic nhy dy k i in . 

Chung tfli dd t i in hdnh kh io sdl mCt s i y i u 
to anh hyyng tfl'i hifiu su i t cOa phdn irng t ing 
hap carbocystein nhy; pH cua phin irng, nhifit 
dfl phan irng, ti le mol L-CHM AMCA 

Khao sat anh hiFO'ng eua pH tfl'i hl$u s u i t 
phan u'ng 

De ddnh gid dyye dnh hyfl'ng cOa pH tfl'i 
phan irng alkyi hfla, chimg tfli dd t i in thay d i i 
pH sau khi cho NaOH. K i t qud thu dyyc trong 
bang sau 

Bang 1 : Anh hudng pH cOa phin Ong tOi 
hiiu suit fgo catbocystein 

Khdo sdt dnh hird'ng cOa nhi$t d$ phdn 
ii'ng 

Tyang ty nhy trfin, cdn cO- vdo quy trinh dd 
t ing hyp S-CMC. lya chpn pH cua phdn irng Id 
9. ChOng tfli t i ip tyc kh io sdt dnh h y i n g cOa 
nhifit dO tfl'i hifiu su i t cua ph in O'ng, k i t q u i thu 
dyyc nhy sau: 

Bdng 2: Kdt qui khio sit inh hu^ng cOa 
nhidt dd phin img din hiiu suit t$o S-CMC 

STT 

1 

2 

3 

4 

5 

pH cua 
phan ung 

7 

8 

9 

10 

11 

Khoi lu^g 
S-CMC (g) 

0.5 

1.19 

1,28 

1,12 

0,34 

Hi^u suit 
(%) 

27,93 

65,48 

71.31 

52,50 

18,99 

STT 

1 

2 

3 
4 
5 
5 

Nhiil dd 
phin img f^C) 

10 
20 
30 
40 
50 
60 

Khdl luvng 
S-CMC (g) 

1,21 

1,28 
1,26 
1,12 

1,09 
1.02 

Hitu suit 
r/.) 

67.52 
71.43 

70.31 
62.50 
60,82 
56,92 

Nhan xet: pH eua phan irng anh haang rat 
Ifl'n d i n hieu suiL Vfl'i pH du'fl'i 8 vd trfin 10, 
hieu sui t rdt thdp D i iu ndy dyoc giai thich nha 
sau Niu pH qua th ip, khflng the hfla tan h i t L-
CHM do vdy gay khfl khdn cho phan irng xay ra 
Neu tai pH qua cao thi L-cystein lai rat d l bi oxi 
hfla trong moi tru'fl'ng k i im manh VI vdy ehimg 
tfli laa ehpn pH sau phan irng la 9 vfl'i hifiu sui t 
phan irng Id 71,3% 

Bang 3: Kit qua khio sit tl li mol chit tham gia 

Nhin xit Ju bang trfin eho thiy, tgi nhifit dfl 
20°C cho hifiu sui t phan Crng cao nhi t trong 
khoang dd khao sdt Nhifit dfl cdng tdng cao, 
hifiu sui t edng giam xuing, do trong mfli trafl'ng 
k i im, neu nhiet dfl cao san ph im rat dfi bj oxi 
hfla Nhy vdy chimg tfli se lya chpn nhifit dfl 
phflng de thac hifin khao sdt t i ip theo. 

Khao sat anh h y a n g eua t i le mol c h i t L-
CHM va AMCA 

Tiep theo, d6 ddnh gid anh haang cua ti ifi 
mol chi t tham gia phan irng, chiing I6i t i in hdnh 
thi nghifim theo quy trinh trfin vfl'i d i iu kifin pH 9 
vd a nhiet dfl phflng, thay doi ti Ifi mol L-CHM 
AMCA lir 1. 1 d i n 12 , k i t qua thu daac Irong 
bang 3: 

phin irng 

STT 
Kboi twang 
L-CHM(g) 

Khoi Iwpng 
AMCA(g) L 

Ti le mol 
•CHIVI:AMCA 

Khoi Iwpvg 
S-CIVIC (g) 

Hi^u suat 
(%} 

1 

2 

3 

4 

5 

6 

1,76 

1,76 

1,76 

1,76 

1,76 

1,76 

0,96 

1,13 

1,32 

1,52 

1,70 

1,89 

1,0 

1.2 
1,4 

. 1,6 

:1,8 

,2,0 

1,25 

1,31 

1,48 

1,44 

1,45 

1,45 

70,00 

73,10 

82,69 

80,36 

80,91 

80,91 

Nhan xeL TT le mol cua cdc chat tham gia 
phan irng anh haang d i n hifiu su i t cua phan 
ang TI le L-CHM AMCA tang tu- 1:1,0 d i n 1:1,4 
thi hifiu suit eua phan irng tdng tir 74,59 len 
82,35%. Nhang khi tang ta 1 1,6 den t 2 thi 
hieu suit cua phan ang gan nhy la khflng thay 
doi- Do vay lya chon t i le mol la 1:1.4. 

Trien khai tf lng hap carbocystein a quy 
mo phong th i nghiem vfl'i quy mo 100g/me. 

Can cir vao k i t qua khao sat ede y i u tfl anh 
haang d i n hieu suit , chiing toi da tnen khai 
tong hap thu 3 Ifl vai quy mo lOOg/me Cae 
thflng s6 phan irng nha sau 105,40g L-
CHM{0,60 mol); 79,4g AMCA (tl le mol 1:1,4), 
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pH phdn O'ng Id 9; nhi$t 6d phdn irng 6 nhifit d i 
phflng. K i t qud thu dyyc Irong b ing 4. 

Bdng 4: K i f qui tdng h<;fp S-CMC vd'i quy 
mi lOOg/mi 

Ld 
sin 
xuit 

NC01 
NC02 
NC03 

Khdl Khdl 
lifvng Itfvng 

L.CHM (g) AMCA (g) 
105,40 79,40 
105,40 79.40 
105,40 79.40 

Trung binh 

Khdl 
lirvng 

S-CMC (gl 

100,20 
99,97 
101,01 

Hitu 
suit 
(%) 

93.19 
92.97 
93,94 
93.37 

Nha vdy. khi tn in khai vfl'i quy mfl s i n xu i t 
lOOg/mfi. hifiu sui t trung binh cua phdn irng 
khd cao, dat 93,37%. 

Tinh c h i sdn p h i m d^t tif iu c h u i n Dyp'C 
d i i n Anh 2007 

Quy trinh tinh chi 

S-CMC thfl dyyc hfla tan hodn todn trong HCI 
2N. dl iu chinh pH cua dung djeh v i pH 2 b ing 
NaOH lodng D i qua dfim, S-CMC sfi k i t tinh, Iyc, 
n>a san phim tfl'i dgt chuin v i tgp clorid. Sdn 
phim phdi dat 6d tinh khiit trfin 98,5%. 

Ba Ifl S-CMC dd t ing hyp dyye, dem tmh 
c h i thu dyyc k i t qud nha sau' 

Bang 5: Kit qui tmh chi sin phim 
Lo 
san 
xuat 
thir 

NC01 

NC02 
NC03 

Kh6llu(;mg Khoi lupng 
SCMCtnrdc SCMCsau 

tinh che tinh che 
(g) (g> 

100,20 
99,97 
101,01 
Trung binh 

95,20 
94,91 
93,44 

Hitu 
suit 

tinh che 
(%) 

95,00 
94,93 
92.51 
94,14 

Hitu 
suit 
toin 

qui trinh 
88,54 
88,27 

86.90 
87,90 

Vfl'i quy trinh tmh che dd du'a ra chu y i u Id 
si> dung cdc hfla ch i t thflng thyfl'ng, phayng 
phap dan gian, 6n dtnh vd cho hifiu su i t tmh 
eh i eao Hifiu sui t todn qud tnnh trung binh thu 
du'ycld87,9%. 

Ket qui kiem nghiim sin pham 
Tien hanh kiem nghifim carbocystein theo 

tifiu chuan dyyc dien Anh BP 2007 tgi Vifin 
kiem nghiem thuoc TW 

Kit qua kiem nghifim. Cdn cir theo k i t qua cua 
phtiu kiem nghiem s i 41G 812 ngdy 25 thdng 8 
ndm 2011 cua vi§n kiem nghifim thuoc Trung u'ong 
- 86 Y t i cho thiy carbocystein long hap du-yc dat 
yeu c iu chat laong ve tat ca cde ehi tifiu theo BP 
2007 Trong do ham lu'ong S-CMC Id 99,6% 

K e t l u a n 

Chung tfli da tien hdnh khao sdt cdc thflng so 
cua phdn irng tong hap carbocystein vd xae 

djnh dyyc cdc thflng s i thich hyp cho phin Crng 
t ing hyp carbocystein Id: 

- pH cua ph in O'ng Id 9 
- Nhi i t d i phdn Crng nhifit dd phflng. 
-T i l f i mol L-CHM: AMCA 1:1,4 

- T i i n hdnh t r i in khai t i ng hyp carbocystein 
if quy mfl lOCg/mi, hifiu su i t trung binh 93.37% 

- Xdy dyng dyyc quy Irlnh tinh ehi 
carbocystein dgt tifiu chu in dyyc d i in Anh 
2007. Hifiu su i t tinh c h i Id 94,14% vd hifiu suit 
todn qud trinh Id 87,90 %. 

- Dd k i im tra dyyc 6d tinh khi i t cua sdn 
ph im vd xdc djnh c i u triic b ing p h i hing 
ngogi, p h i kh i i l yyng phdn g\i\ cao. p h i c ing 
hyfl'ng tir proton, c$ng hyfl'ng lir hgt nhdn. 

- Sdn ph im dgt t i t cd cde chi tifiu ch i t lyyng 
theo tifiu chu in dyyc d i in Anh BP 2007 

S u m m a r y 

Carbocysteine was successfully synthesized 
from L-cysteine hydrochlonde monohydrate in 
high yield (93 37%). Its structure was confirmed 
by physical parameters. IR. MS. ^H-NMR, "C -
NMR The quality of the synthesized 
carbocysteine was controlled showing to meet 
the requirements of BP 2007 

Keyword: Cartxxysteine, L-cysteine 
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