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Abstract 
Liothyronine (T3), which is used to treat hypothyroidism, myxedema coma is one of two major hormones produced 

by the thyroid glands of human and ammal. Liothyronine monosodium had been syndiesized from L-tyrosine, the 
product from keratin hydrolysis. T3 was obtained in 26.31 % overall yield without loss of optical acUvity. This process 
includes: Nitration of L-tyrosine to 3,5-diiiitro-L-tyrosine; protection of the amino-group and the carboxyl-group; 
synthesis of 3,5-dinitro-4-p-methoxyphenoxy-N-acetyl-L-phenylalanin ethyl ester; reduction of the nitro-group; 
Diazotisation of amine-group and iodination obtains 3,5-diiodo-4-p-raethoxyphenoxy-N-acetyl-L-phenylalanin ethyi 
ester; hydrolysis and demethylation creates 3,5-diiodo-L-thyroiiine; Finally, iodination of 3,5-diiodo-L-thyronine gives 
liothyoronine. The stmcture of all the confounds is detemuned by IR, MS and NMR spectroscopy. The quality of 
liothyronine monosodium was confirmed to the requirement of USP 34. 
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1. GIOI THIEU 

Levothyroxin (T4) va liothyronin (T3) li hai 
hormon quan trpng dugc tuyen giip sin xuat. Tren 
thj truang co rit nhieu che phim thuoc ciia hai 
hormon niy diing di6u trj thieu ning tuyen giap. De 
di§u trj thieu ning tuySn giip vi§c cung cap hormon 
tuyen la cin thiet. Levothyroxin la hormon thuang 
lira chpn sir dung, nhung liothyronin lai die biet 
quan trpng trong nhirng trucmg hgp can tic dung 
nhanh nhu hon me do suy giip hay dieu tri ung thu 
tuyen giap. Ngay nay, liothyronin tren thj truang chii 
yeu c6 nguon goc t6ng hgp. So vai bpt giip dong 
kho tir dpng vit, liothyronin co ho?t tinh manh, phan 
lieu chinh xie, hi?u qui dieu tri cao, it gay di dimg, 
on djnh [51. Ngoai ra, liothyronin con dugc su dung 
voi lieu dieu trj rit thip. Chinh vi vay vi?c tdng hop 
liothyronin cung cap cho thj trucmg trong nuac la rat 
kha thi, di tii nguon nguyen li?u san co trong nuac la 
L-tyrosin thu dugc tir djch thiiy phin siing, long, 
m6ng gia siic. Bii bao nay giai thieu quy trinh tong 
hgp liothyronin \xt L-tyrosin qua dimg gian 3,5-
dinitro-L-tyrosin [I, 2] vai nhieu uu diem co the 
trien khai sin xuat cr trong nucrc. 

2. THI/C NGHIEM 

L-tyrosin thu dugc tir djch thuy phan cac nguon 

keratin khic nhau (simg, mong, t o e . ) va cac boa 
chit cin thiet khic dugc nhip tu cong ty Merck hoic 
Sigma-Aldrich. Sac ky I6p mong tien hinh tren bin 
mong Kieselgel 60 F2S4. Pho hdng ngo?i (IR) dugc 
ghi tren may Ferkin-Elmer. Pho khoi lugng (MS) 
dugc ghi tren miy Autospec Premier va Agilent 
6310. Pho ph6 cgng huong tir hat nhan 'H-NMR va 
'^C-NMR dugc do tren may Bruker AV500. 

T6ng hop 3,5-dinitro-N-acetyI-L-tyrosin etyl este 
(la) qua 3 giai doan: 

- Tong hop 3,5-dinitro-L-tyrosin: Cho vao 
binh ciu dung tich 1 lit 450 ml dung djch H2SO4 95-
98%. Lam lanh xudng khoang 10-I5°C, sau do them 
timg phin cho dSn het 105,0 g (0,58 moi) L-tyrosin, 
khoi phan ung dugc khuiy dong nhat va lam l^nh 
xudng 0 °C Sau do vura khuiy vira nho tir tir 84,0 ml 
HNO3 (65-68 %, d = 1,42), qui Mnh nho mit 
khoang 90 phiit. Sau do hdn hgp dugc khuiy them 
30 phiit 6 5°C va rot vio binh phin ung chiia 2,0 kg 
nuac di. Khdi phan umg dugc trung hoa den pH I 
bing dung djch NaOH (400 g NaOH trong I lit 
nuac). Trong qua trinh nhd nhi?t dg khong dugc qui 
30 °C. Sau do hdn hgp dugc de I^nh qua dem, ly 
tim, siy 60 °C thu dugc sin phim 3,5-dinitro-L-
tyrosin ket tinh mau vang. Khoi lugng 140,0 g (hi?u 
suit 89,08 %), t„, 230-232 "C, Rr= 0,48 (n-butanol: 
acid axetic:nu6c = 9:2:2,5). IR (KBr), u , ^ (cm"'): 
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3079 (-NH,'); 3001 ( C H J ; 1730 (C=0^,); 1552 
(D„NO!) , 1320 (vJJO,). ESI-MS (m/z): 269,9 ([M-
H]). 'H-NMR (500 MHz, MeOD), 6 (ppm): 'H-
NMR (500 MHz, MeOD), 5 (ppm): 3,25 (IH, dd, J 
= 7,3 Hz, CH.); 3,36 (IH, dd, J = 6,8 Hz, CHb); 4,25 
(IH, t, y = 6,5 Hz, -CH-); 8,24 (2H, s, H,, Hs). "C-
NMR (125 MHz, MeOD), 5 (ppm): 35,67 (CH2); 
54,74 (CH); 111,96 (Cj,C6); 126,91 (C,); 132,57(0,, 
Cs); 140,28 (C4); 170,95 (C=0„,d). 

Tong hgfp 3,5-dinitro-N-acetyl-L-tyrosin: 
Trong binh cSu 1 lit, hoa tan 80,0 ^ NaOH (2,0 moi) 
vao 4 lit nuac. Sau do vua khuiy vira them vao 
125.0 g (0,4 moi) 3,5-dinitro-L-tyrosin, khudy cho 
tan hoan toan va hon hop phan iing dugc lam lanh 
ben ngoai bang nudc da xuong 10 °C. Sau do nho tir 
tir 64,0 ml AC2O (d = 1,08) (0,68 moi) vao khoi 
phan IJmg, qua trinh nho mat khoang 60 phiit. Khi 
qua trinh nho hoan tat, khoi phan ling dugc khuay 
them 60 phiit va dung nong den 40 °C trong 30 phiit 
de thiiy phan het anhydrid axetic du. Tiep do, Hon 
hgp phan irng dugc lam lanh xudng 10 °C va dugc 
trung hoa den pH 2 bang dung dich HCl 5 N, khuay 
them 30 phut. Tua dugc Igc, say 60 °C thu dugc 3,5-
dinitro-N-acetyl-L-tyrosin tinh the mau vang. Khoi 
lugng: 112,5 g (hieu suat 77,91 %), t„ 188-190 °C, 
Rf = 0,65 (n-butanol:AcOH:nudc = 9:2:2,5). IR 
(KBr), u (cm'): 3384,62 (-NH.„«,); 3093,15; 2937,28 
(CHA,); 1718,76 (C=0 „„); 1615,73 (C=0.™); 
1540,23 (u^sNO;), 1295,51 (UiNOi). ESI-MS (m/z): 
312.01 ([M-H]-). 'H-NMR (500 MHz, MeOD), 8 
(ppm): 1,95 (3H, s, CHj-CO); 3,04 (IH, id,J= 9,0; 
5,0 Hz, CH.); 3,29 (IH, dd, / = 9,0; 5,0 Hz, CHt); 
4,73 (IH, dd, y = 5,0; 4,0 Hz, -CH-); 8,19 (2H, s, H2, 
H«). "C-NMR (125 MHz, MeOD), 5 (ppm): 22,31 
(CHj-CO); 36,91 (CH,); 54,26 (CH); 130,21 (C2, Cs); 
132,22 (C); 139,73 (C3, Cj); 147,93 (C4); 173,20 
(C=O.J ; 173,69 (C=0„iO. 

- Tong hffp 3,5-dinltro-N-acetyI-L-tyrosin etyl 
este (la): Them vao binh cau dung tich 1 lit 162,5 
ml EtOH (2,32 moi), sue khi N2 va lam 1 ^ ben 
ngoai xuong 0 °C. Sau do them cin than tir tir 80,0 
ml SOCI2 (d = 1,64) (1,1 moi) vao, dun h6i luu h6n 
hgp a 70 *C trong 1 gig. Sau do hon hgp dugc dun g 
80 °C trong 30 fhut da loai h6t HCl khi. Khi qua 
trinh tren hoan tat, them vao khdi phan iimg 280 g 
(0,89 moi) 3,5-dinitro-N-acetyl-L-tyrosin, 225 g 
EtOH. H6n hgp phan iimg dugc dun hdi luu trong 2 
gid thi phan Omg kft thiic. Lam lanh, loc, nia bjng 
nudc, ket hnh Iji trong EtOH 96 % thu dugc 3,5-
dinih-o-N- acetyl-L-tyrosin etyl este. Khdi lugng: 
272.2 g (hi?u suat 89,6 %). t„ 118-120 °C. Rf= 0,14 
(CHClj:MeOH = 9:1). IR (KBr), v (cm'): 3362,37 
(OH); 3291,52 ( -NH.J ; 3078,98; 2937,28 (CHA,)' 
1727,75 ( C = 0 „ . ) ; 1645,84 (C=0.™,); 1543,44 
(i>„N02), 1303,54 (u,N02). ESI-MS (m/z): 338,8 

Nguyin Van Giang vd cong su 

([M-2H]). 'H-NMR (500 MHz, MeOD), 6 (ppm): 
1,28 (3H, t, CHi-CHj); 1,95 (3H, s, CHj-CO); 3,04 
(IH, dd, y - 9,0; 5,5, CH.); 3,27 (IH, Ai,J= 8,5; 5,5 
Hz CHb); 4,22 (2H, m, CH2CH3); 4,73 (IH, dd, 
J=5,5; 3,0 Hz, -CH-); 8,19 (2H, s, H2, Hs). "C-NMR 
(125 MHz, MeOD), 8 (ppm): 14,41 (CHj-CHj); 
22,26 (CH3-CO); 36,78 (CH2-Ar); 54,47 (CH); 62,73 
(CHJ-CH2); 130,05 (C2, C«); 132,20 (C,); 139,71 (C,, 
C ) ; 147,82(0; 172,18 (C=0.^,); 173,20 (C=0„J. 

Tdng hop 3,5-dinitro-4-^-inethoxy phenoxy-
N-acetyl-L-phenyl alanin etyl este (2a): Cho vao 
binh cau dung tich 1 lit 150 ml pyridin, 120,0 g 
(35,16 mmol) 3,5-dinitro-N-acetyl-L-tyrosin etyl 
este. Sau dd hdn hgp dugc khuay d 40 °C cho tan 
hoan toan va them dSn vao 76,25 g (40,0 mmol) p-
toluen sulfonyl clorid (TsCl). Hdn hgp dugc dun d 
100 °C h-ong 1 gid. Sau do, dung djch ciia 93,75 g 
(75,52 mmol) 4-metoxyphenol trong 50 ml pyridin 
dugc them tir tir vao hon hgp tren (nhiet do duy tri 
100°C). Sau khi qua Uinh nhd hoan tSt, hdn hgp 
dugc hdi luu them 2 gid. Cat loai pyridin d ap suit 
giam, thu siro nau dd dugc hda tan vao 300 ml EtOH 
96% va nhd tir tir vao 1,5 lit nudc, frung hoa bSng 
dung djch NaHCOj bao hda d8n pH 7, tiia dugc Igc, 
ket tinh lai trong EtOH 96% thu dugc 3,5-dinitro-4-
/7-metoxy phenoxy-N-acetyl-L-phenylalanin etyl 
este tinh the man vang nhat. Khdi lugng; 127,5 g 
(hieu suit 81,12 %), „. 108-110°C', R, = 0,82 
(CHCI3 :MeOH = 9 :1). IR (KBr), u (cm'): 3328,62 
(-NH.™,); 2982,13, 2848,05 (CHA,); 1730,40 
(C=0„„); 1652,43 (C=0,™,); 1543,83 (UuNOj), 
1348,12 (DsNOa). ESI-MS (m/z): 447,92 ([M+H]5. 
'H-NMR (500 MHz, DMSO-dj), 5 (ppm): 'H-NMR 
(500 MHz, DMSO), 5 (ppm): 1,16 (3H, t, CH2-CHj); 
1,81 (3H, s, CH3-CO); 3,07 (IH, dd, y = 9,0; 4,5 Hz, 
CH,); 3,25 (lH,^dd, 7 = 8,0; 5,5 Hz, CHJ; 3,71 (3H, 
s, -O-CHj); 4,15 (2H, m, CH2CH3); 4,60 (IH, m, -
CH-); 6,82 (2H, m, H3., Hj.); 6,88 (2H, m, Hj., He); 
8,36 (2H, s, H2, Hs), 8,39 (IH, d, 7 = 8 Hz, NH). "C-
NMR (125 MHz, MeOD), 6 (ppm): 14,43 (CH,-
CH2); 22,30 (CH3-CO); 37,34 (CH2-Ar); 54,35 (CH); 
56,10 (O-CH3); 62,81 (CH3-CH2); 115,78 (C3-, Cy); 
117,67 (C2-, Cs.); 131,27 (C2, Cs); 137,65 (C); 
141,81 (C4); 145,82 (C„ Cs); 152,58 (C,.); 157,42 
(C,.); n2,02 (C=0.™,); 173,18 ( C = 0 , J . 

Tong hffp 3,5-diamlno-4-p-metoxy phenoxy-
N-acetyl-L-phenyl alanin etyl este (3a): Dung djch 
ciia 50,0 g (11,18 mmol) 3,5-dinilro4-p-
metoxyphenoxy-N-acetyl-L-phenyl alanin etyl este 
(2a) trong 500 ml EtOH 96 % dugc hydro hiia i 
nhigt dg phdng vdi su cd mat cua 2,5 g Pd/C 5 % 
(5% so vdi nguyen lieu ban dau). Sau khi ket thiic 
phan ling (theo ddi bSng SKLM, h? dung moi 
CHCl3:MeOH = 9:1), lpc lo&i xiic tac, riia bang 
EtOH ndng, djch sau do dugc cd ap suat giam loai 
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het dung moi (chii y nhi^t dg cat dat b£n ngoai 
khdng qua 40 X ) , phin siro con lai dugc ket tinh Iai 
trong EtOH thu dugic san pham 3,5-diaTnino-4-/i-
metoxy phenoxy-N-aceWl-L-phenylalanin etyl este, 
tinh thg mau trSng. Khoi lugng 38,78 g (hieu suit 
89,5 %), t , 134-136 °C, R,= 0,66 (CHClj:McOH= 
9:1), IR (KBr), u (cm'): 3468,64, 3376,54 (-NH2); 
2986,87, 2916,02 (CH*,); 1726,73 (C=0„) ; 
1674,70 (C=O™,0. EI-MS (m/z): 387,3 ([M]*); 
110,14 ([M-CnHisNjOJ*. 'H-NMR (500 MHz, 
MeOD), 8 (ppm): 1,25 (3H, t, CH2-CHj); 1,97 (3H, s, 
CH,-CO); 2,80 (IH, dd, J= 8,0; 5,5 Hz, CH,); 2,93 
(IH, dd, J = 7,0 Hz, CHb); 3,75 (3H, s, -O-CH3); 
4,18 (2H, q, CItCH3); 4,59 (IH, dd,y = 6,5; 1,5 Hz, 
-CH-); 6,12 (2H, s, H2, Hs); 6,82-6,87 (4H, m, Hr, 
Hs-, Hr, Hs). "C-NMR (125 MHz, MeOD), 5 (ppm): 

14.4 (CHj-CHz); 22,3 (CHj-CO); 38,5 (CHi-Ar); 
55.5 (CH); 56,12 (O-CHj); 62,29 (CH3-CH2); 108,22 
(C2, Cs); 115,79 (C,., Cs); 116,48 (C2., Cj); 129,83 
(C4); 135,63 (C,); 141,92 (Cj, Cs); 152,29 ( C ) ; 
156,21 (C,); 173,19 (C=0,^,); 173,41 (C=0,„). 

Tong hop 3,S-diiodo-4-/^niethoxy phenoxy-N-
acetyl-L-phenyl alanin etyl este (4a): Chuan bi 
dung djch A: hda tan 38,25 g Kl (230,42 mmol) 
trong 150 g nudc, them dan 33,3 g I2 (131,1 mmol) 
hda tan hgt. Sau dd bd sung them 325 g axeton va 75 
g nudc. Hoa tan 27,0 g (69,71 mmol) 3,5-diamino^-
p-metoxy phenoxy-N-acetyl-L-phenylalanin etyl 
este (3a) trong 135 g axit axetic bang d khoing 20°C. 
Sau dd dung djch nay dugc thgm dlul vao 216 g 
dung djch H2SO4 dac (95-98 %) da dugc lam lanh 
xuong -10 °C (chu y kiSm soat nhiet dg). Sau khi 
qua trinh them hoan thanh, dung dich ciia 10,8 g 
(146,1 mmol) NaNO, trong 40,5 g nudc dugc nhd tiT 
tir vao dung djch diamin d tr6n nhiet dg trong suot 
qua trinh nhd khong qua -5 °C. Sau khi hoan thanh 
qua hinh nho, khoi phan iing dugc khuay them 30 
phiit niia thu dugc dung djch mau dd da cam. Them 
dan vao dung djch nay dung djch cua 0,70 g ure 
trong 1,5 g nudc, thu dugc dung djch B. Them din 
dung djch A vao dung dich B hong khoang 30 phut, 
nhi^t dp hdn hgp khoang 15 °C. Sau khi qua hrnh 
them hoan thanh, them vao hdn hgp nay 27,0 g 
NaHS03 da hoa tan hong 81,0 g nudc. Khdi phan 
ling dugc khuay them 30 phiit sau dd them din vao 
1,4 kg nudc xuit hien hia mau nau, Igc, ket tinh lai 
trong EtOH .thu dugc 3,5-diiodo-4-;7-metoxy 
phenoxy-N-acetyl-L-phenyl alanin etyl este (4a). 
Kh6i lugng: 37,65 g (hifu suat 88,74 %), t,„ 128-
130 -C, R, = 0,77 (CHCl3:MeOH = 9:1). IR (KBr), u 
(cm'): 3314,48 (-NH.rtd); 2975,26 (CHA,); 1738,91 
(C=0.„„); 1650,37 ( C O . , ^ ) . ESI-MS (m/z): 610,0 
([M+H]*). 'H-NMR (500 MHz, MeOD), 6 (ppm): 
1,14 (3H, t, CHi-CHj); 1,81 (3H, s, CH3-CO); 2,85 
(IH, dd, y = 8,5; 5,5 Hz, CH.); 2,98 (IH, dd, J = 6,5 

Nghien ctiu tong hpp liothyronin... 

Hz, CHb); 3,70 (3H, s, -O-CH,); 4,07 (2H, m, 
CH2CH3); 4,43 (IH, m, -CH-); 6,62 (2H, m, H,., Hs); 
6,88 (2H,m, H2., Hs); 7,79(2H, s, Hj, H,); 8,37(IH, 
d, y= 8,0 Hz, N H , J . "C-NMR (125 MHz, MeOD), 
6 (ppm): 14,54 (CH,-CH2); 22,30 (CH3-CO); 36,82 
(CH2-Ar); 55,03 (CH); 56,12 (O-CHj); 62,56 (CH3-
CH2); 115,42 (C3, Cs); 115,72 (C3-, Cs); I17,23(C2-, 
Cs); 139,26 (C2, Cs); 142,29 (C); 151,79 (C,); 
154,75 (C,,); 156,36 (C,); 172,50 (C=0.™); 173,11 
(C=Oj»). 

Tong hop 3,5-diiodo-L-thyrottin: Hoi luu hon 
hgp g6m 10,0 g (16,42 mmol) 3,5-diiodo-4-/?-
metoxy phenoxy-N-acetyl-L-phenyl alanin etyl este, 
20,0 ml dung dich HI 57 %, 20,0 ml axit axetic trong 
4 gia. Sau khi qua trinh tren hoan thinh, lim lanh 
hdn hgp, them dung dich natri metabisutlit bao hoa 
dS lo^i het I2 vi 60,0 ml nucrc. Tua dugc boa tan 
trong EtOH va them vai gipt acid HCl dac, tay mau 
bing than ho^t tinh, sau do trung hoa bang dung djch 
natri axetat bao hoa thu dugc 3,5-diiodo-L-thyronin 
(hieu suit 92,4 %). Kh6i luong: 7,94 g chit rin miu 
tring, U^ 255-256 °C, [ajo" 26,4" (C = 1,06, HCl 
lM;EtOH = 1:2), Rf= 0,67(n-butanol:AcOH:nuac = 
9:2:2,5). IR (KBr), u (cm''): 3446,01 (NH3"); 
2963,05 (CHA,); 1621,73, 1587,89 (C=0). ESI-MS 
(m/z) 524,0 ([M+H]'). ' H - N M R (500 MHz, DMSO-
de), 5 (ppm): 3,00 (IH, dd, J = 8,5; 6,5 Hz, CH,); 
3,12 (IH, dd, J = 8,5; 5,5 Hz, CHb); 4,18 (IH, t, -
CH-); 6,54 (2H, m, H,., Hy); 6,68 (2H, m, Hj., Hfi); 
7,81 (2H, s, H2, He); 9,99 (IH, s, OHphc-oO-̂ C-NMR 
(125 MHz, DMSO-de), 8 (ppm): 33,94 (CH;); 53,09 
(CH); 92,63 (C3, Cs); 116,17 (Cy, Cr, Ce; Cj-); 
136,32 (C2, Ce); 141,18 (C,); 149,18 (Cr); 152,35 
(C4-); 153,26 (C4); 170,16 (C=0). 

Tong hgp liothyronin mononatri 
- Tong hgp liothyronin dinatri: Hoa tan 10,0 g 

(19,12 mmol) 3,5-diiodo-L-thyronin trong hon hgp 
g6m 70 ml nuac, 62,0 ml dung djch EtNH; 70 %, 
hdn hgp dugc lim lanh xu6ng khoing 20 'C. Nho 
rit tir tu vio dung djch tren hon hgp gom 4,55 g 
(17,91 mmol) I2, 6,9 g (41,56 mmol) KI, 35g nuac. 
Sau khi hoan thanh qui trinh nho, hon hgp dugc 
khuiy them 30 phut niia v i them vio dung djch niy 
0,5 g NaHSOs. Dun nong hon hgp len khoing 40 °C, 
trung hoa bang acid axetic den pH 5-5,5 xuat hi?n 
tua tring, dugc Igc, rua bing nuac, s^y 60 "C 6 ap 
suit giim thu dugc tiia tho liothyronin base. Tiia niy 
dugc tao hon djch vcri 60,0 ml EtOH, dun nong den 
khoing 50 °C. Th6m vao h6n djch nay 6,2 ml NaOH 
50 %, khuiy 1 gia, lim lanh nhi?t dp phong, lpc, 
siy 60 °C cr ap suit giim thu dugc 11,8 g tua tho 
3,5,3'-tniodo-L-thyronin dinatri (hi^u suit 89,16 % 
tinh theo 3,5-diiodo-L-thyronin). 

. - Tao liothyronin mooonatri: T90 hon djch 
15,0 g (21,65 mmol) 3,5,3'-triiodo-L-thyronin 
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dinatri thd d ticn trong 150 ml nudc, diSu chmh pH 
ciia hdn djch nay bang dung dich NaOH 30 % den 
pH 12. Sau dd dun ndng khoang 50 °C, them 0,5 g 
nattimetabisulfit, tiy mau bang 1 g than hoat. Dich 
Igc sau dd dugc dieu chmh vg pH 3 bang dimg djch 
HCl 1 M. Tiia dugc Igc va nia bang nudc thu dugc 
hia liothyronin base. Tua nay sau dd dugc them din 
vao 350 ml dung djch NazCOj bao hoa d 70-80 °C. 
Sau khi qua trinh them hoan thanh, dung^ dich dugc 
Igc nong, lam lanh dan xudng 20 °C xuit hien hia, 
tiia sau dd dugc Igc, siy 40 "C d ap suat giam thu 
dugc 11,6 liothyronin mononatri (hieu suat 79,81 % 
tinh theo mudi liothyronin dinadi), tV: 205-206 °C, 
Rr= 0,31 (CHCl,:MeOH:HCOOH = 70:15:15), [O]D 
= 18,5°. m.(KBr),u (cm'): 3457,54 (NH2); 3057,83 
(CHA,); 1606,02 (C=0); ESI-MS (m/z): 650,3 ([M]). 
'H-NMR (500 MHz, DMSO-ds), 5 (ppm): 2,83 (IH, 
id,J= 8,0; 6,0 Hz, CH.); 3,11 (IH, dd, 10,5; 8,5 Hz, 
CHb); 3,47 (IH, t, -CH-); 6,62 (IH, dd, J = 8,0; 6,0 
Hz, Hs); 6,86 (IH, i,J= 9,0 Hz, Hs); 7,01 (IH, i,J 
= 8,0 Hz, H2); 7,81 (2H, s, H2, Hs)."C-NMR (125 
MHz, DMSO-ds), 5 (ppm): 35,35 (CH2); 55,17 (CH); 
84,56 (CJ.); 92,01 (Cj, Cs); 115,16 (Cs); 116,19 
(Cs); 124,49 (C,); 139,19 (C2, Cs); 140,83 (C); 
148,99 (C4O; 151,87 (Ci); 152,16 (C4); 170,00 
(C=0).^ 

Kiem nghidm nguyen lieu liothyronin 
mononatri theo cic tiSu chuin cua USP 34 [7] 

Ket qui nguyen li^u liothyronin t6ng hgp dugc 
d^t tieu chuan USP 34: ham lugng liothyronin 
mononatri d^t 100,1 % tinh theo che pham khan 

NgiQfin Van Giang vd cpng syt 

(phuong phip HPLC). 

3. KET QUA VA THAO LUAN 

Tir nguyen lieu L-tyrosin thu dugc tu cic ngu6n 
keratin trong nudc, chung toi da xay dunp dugc quy 
trinh tong hgp liothyronin d^l tieu chuin USP 34 
(theo sa do I). Cic phan iing trong quy trinh tren da 
dugc nghien curu dan gian hoa de co the ip dyng quy 
trinh nay cr quy mo I6n han. Hifu suit toan bp qua 
trinh t6ng hgp liothyronin (tinh theo L-tyrosin) dat 
khoing 26,31 %, frong toan bg qui trinh phan ung 
sin phim khong xiy ra qua trinh racemic boa. Quy 
trinh t6ng hgp tren co nhi^u uu diem ban cic quy 
trinh tong hgp khac [3,4, 6]. 

ThU nhdt, Nguyen lifu ban dau L-tyrosin, diy la 
nguyen lieu co the sin xuat vcri gia thinh re cr trong 
nuac tir cac ph6, phy pham; siing, long, mong gia 
siic. 

Thir hai. Qua trinh tdng hgp tir nguyen Heu 
L-tyrosin khong phai qua giai doan tich hon hgip 
dong phan racemic. San phim thu dugc tinh khifit ve 
mat quang hgc vi co tic dyng sinh hpc tot ban. 

Cau tnic cua liothyronin va cic chit trung gian 
deu dugc khang dinh cau tnic bang cac phuang phap 
ph6 IR, MS, 'H-NMR va '^C-NMR. Tren pho IR 
deu xuat hien dao dgng boa tri d^c trung cho cac 
nhom chuc tuang ling vcri tung chat. Pho Wioi lugmg 
cua tit ci cac chat cho pic diing vai s6 khdi cua phan 
tu. ' H - N M R vi '^C-NMR cho cac tin hi?u proton va 
cacbon phia hgp vdi cdng thirc cau t^o. 

1 TsCl/pyridin ^ ^ | 1 ^ ' ^ I T 

NHCOai, 2 4-inethoxyphenol ' ^ ^ ^ J ' ^ , -'-"̂  " 

IP57»i.AcOlf .QH l.laWI, EtNHa 

2. NajCOj 

° ^ : ^ 

Liothyronin mononatri 

Sff ifo 7: So do quy binh tong hgp liothyronin mononatri tir L-tyrosin 

4. KET LUAN san xuit thu6c dat theo cac yeu ciu cua USP 34. 
Quy hinh tren budc diu cho thiy nhOng uu diim ci 

Nhu vjy, chiing tdi da xay dimg dugc quy hinh the trien khai sta xuit d trong nirdc de phvc vM cho 
tdng hgp liothyronin tii L-tyrosin Mm nguyen liju phat trien cdng nghiip dugc. 
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