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Summary 
Pidotimod was synthesized from the intermediate (R)-ethyl thiazolidin-4-carboxylate hydrochloride 

(II). Some important modifications were devised. TEA was used as a base to convert ethyl (Rj-thiazolidin-

4-carboxylate hydrochloride into a base form, which v>/as then condensed with L-pyroglutamic acid by 

CDI as a coupling reagent, and subsequently hydrolyzed by a phase transfer catalyst The yield was 

relatively high (-82%). 

Keywords: Pidotimod. synthesis, immunostlmulant. 
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• Nghien ciru - Ky thuat 

Dat van de 
Nghien CLFU trien khai tong hap cae hoa du'ac 

nham iirng buac tiF tuc nguIn nguyen lieu phye 
vu eho san xu l t thuoe trong nu-ae la mpt muc tieu 
Ion cua Chu-ang trinh trgng diem v6 cong nghiep 
hoa du'ac do ThiJ taong Chinh phu da phe duyet. 

Pidotimod (hinh 1) du'p'c t6ng hp'p dSu tien 
bai Poll Industria Chimica (Milan, Italy)^^-^ vao 
eu6i nhung nam 90 cua the ky XX, la mot thu6c 
co tae dung b i in doi dap l ing sinh hpc (biological 
response modifier) vol nhi>ng tinh chat dang chu 
y vg kha nang trp giup ca the chong lai nhung 
tac nhan gay benh thuang gap'^^'. Hien nay, 
pidotimod dang du'p'c SLH dung tai nhiSu nu'ac vai 

nhiing biet du'p'e khac nhau nhu" mgt thuoc tang 

eu'ang mign dieh kha hieu qua. 

Vai mue dich gop ph^n tao nguon nguyen lieu 
trong nu'ac cho san xuat thuoe dieu hoa mi§n 
djeh, ehung toi da tien hanh nghien ci>u tri^n khai 
quy trinh tong hp'p pidotimod. Quy trinh bat d^u 
tLF L-eystein trai qua 5 bLfac vai chat trung gian 
la ethyl (R)-thiazolidin^-earboxylat.HCI (hinh 
1). Trong bai bao tru'oc'^^', k i t qua nghien ei>u 
tong hp'p ch i t trung gian ethyl (R)-thiazolldin-4-
earboxylat.HCI da du'p'e cong b6. Bai bao nay 
trinh bay t i i p cac k i t qua nghien euu lien quan 
den phan ung ngifng tu giiJa ethyl (R)-thiazolidin-
4-earboxylat.HCI va aeid L-pyroglutamie, sau do 
thuy phan tao san pham cu6i cung pidotimod. 

Hinh 1: Cong thde cSu tao cua pidotimod va chit trung gian ethyl (R)-thiazolidin-4-carboxylat.HCl 

Nguyen lieu va phu'cng phap 
nghien CLPU 

Cac hoa ehat va dung moi thong thu-ang dup'c 

nhap ta Gong ty Mercl< hoac Sigma-Aldrich va 

du'p'e su dung true t i i p khong tinh c h i gi them. 

Nhiet dp nong ehay dLPoc do b^ng may do d i im 

ehay nhiet dien SMP3 cua Stuart. SSc ky ept 

dLfp'c t i in hanh vai silica gel Merck 70-230 mesh. 

S§c ky lap mong SLP dung ban mong nhom trang 

sSn silica gel GF-254, quan sat dual den tu ngoai 

a buac song 365 va 254 nm. Pho hong ngoai 

duac ghi bang may Perkin-Elmer, hieu ehinh 

dya vao pic 1600 cm-' cua poiystyren Pho cpng 

huang tLF hat nhan 'H va '^C dup'c ghi bang may 
Bruker AV-300 dung DMSO-dg (dimethyl sulfoxid 
da deuterat hoa) hoac CDCI^ (cloroform deuterat 
hoa) !am dung moi. Op ehuyin djch hoa hpc (5) 
du'p'c bieu thi bang dan vj phSn trieu (ppm), lay 
m6e la pic cua chat chuan npi tetramethylsilan 
(TMS). Pho kh i i lup'ng du'p'c ghi b^ng may khoi 
pho HP-5989B-MS, 

Pidotimod co the du'p'c tong hg'p thong qua 
quy trinh ba buac tLP ehat trung gian la ethyl 
(R)-thiazolidin-4-earboxylat.HCI (ll). Tuy nhien, 
ba bLFoe nay cung eo the t i i n hanh lien t i ip gOp 
trong ciing binh phan ung. So d i minh hpa nhtP 
sau. 

"̂ v̂̂ ' 
•OC2H5 

"^^ 
•OCjHs 

o ^ . 

• PIDOTIMOD 

DiSu kien va tac nhan phan irng: a) base, dung mot thich hap: b) DOC (dtcyclohexylcarbodiimidj 

hoac tac nhan thich hop khac. dung moi thich htyp: c) NaOH. nuzrc, xuc tac khac 
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Nghien cipu - Ky thuat 
Tien hanh khao sat thay doi mpt s6 d i iu kien 

\ir phu'ong phap lu-a chgn (tae nhan phan LFpg) 
va khao sat thay doi phuang phap tinh c h i . 

ThiFC nghiem va k i t qua nghien ciru 
Khao sat lira chon phu'cng phap dira tren 

cac tai lieu tham khao 

Trong cac tai lieu tham khao eo mot so 
phuang phap tong hp'p pidotimod di tu ch i t II da 
du'ac eong bi''-^^ V i each t i in hanh, co mpt so 
each t i in hanh nhu' sau' 

Phuang phap Al 

Them 6,07 g K^COg (0,044 moi) vao dung djeh 
ethyl (R)-th!azolidin-4-earboxylat hydroelorid (II, 
5,93 g, 0,03 moi) trong nu-ac (15 ml). L ie deu va 
chiet bang 15 ml ethyl aeetat hai l l n . Gop dich 
chilt ethyl acetat, lam khan b ing natn sulfat khan, 
Ipc va pha loang d i n 45 ml b ing ethyl aeetat. 
Lam lanh dung d|ch d i n 0-5°C. Them tiF tiJ DOC 
(6,18 g, 0,03 moi) va acid L-pyroglutamic (3,87 
g, 0,03 moi) vao dung djch. Khuly h6n hop phan 
Lrng o 0-5°C trong 1 gia sau do t i ip tuc khuly a 
nhiet dp phong (25°C) trong 12 gio. Lpc loai tua 
(dicyelohexylurea) tao thanh va co loai dung moi 
phan LFpg thu duac e l n dang d i u . Phan tan e ln 
dgng d iu thu du'p'c trong 15 ml nu'ac sau do nho 
gipt t l i tu 4,0 ml dung djeh NaOH 30% vao h6n 
tipp thu duac. Sau khi khuly 6 nhiet do phong 30 
phut, lam lanh h6n hop phan iFng d i n 0-5°C va 
acid hoa b ing aeid hydroclorie dac d i n pH - 1. 
Giij hon hp'p tao thanh a 5°C trong 2 gia thu duac 
tiia trang. Lpc va raa tua bang nu'ac lanh. Ket 
tinh lai tLF h6n hgp isopropanol-nuac (6/4), sau 
do say kho thu duac 4,82 g bpt mau trang (hieu 
suat: 65,85%). Lap lai phan LFng 2 l ln thu duoc 
hieu suat trung binh dat 65,23%. San pham duac 
khang dinh la acid {R)-3-[(S)-(5-oxo-2-pyrrolidtnyl) 
carbonyl]thiazolidin-4-carboxylic (Pidotimod) (I) 
dya tren phan tich pho nha pho h6ng ngoai {IR). 
pho khoi (MS), pho eong hu-ang tCr hat nhan {'H 
NMR), k i t hap vol so sanh vai cac du lieu pho 
chuan va mgt so phu'ong phap khac 

- R, = 0,55 (DCM/MeOH = 5/1). 
•Mp= 194-196''C 

- EI-MS (70 eV) m/z: 242,29 [M-2H]-

- IR (KBr) (cm-̂ ): 3276 (-0H), 2880 {(-CH, 

CHj), 1705 (C=0), 1656 (C=0), 1625 (C=0), 

1250 (C-0), 

•^H-NMR (DMSO-dg) 6 (ppm): 13,00 ( IH, 
-OH), 7,78 { IN , -NH), 4,87 (2H, H-8, H-11), 4,53 

(1H, H-5), 3,32-3,12 (2H, H-10), 2,36 (2H, H^), 
2.12(2H, H-3). 

- "C-NMR (125 MHz, DMSO-dg) 6 (ppm): 
182,11 (-COOH), 173,45 (-C=0, C-6), 172,46 
(-C=0, C-2), 62,20 (C-11), 55,49 (C-5), 48,37 
(C-8), 32,05 (C-10), 29,09 {C-3), 23,95 (C-4). 

- CTPT: C^H^NO^S; KLPT: 244,26. 
Phwcmg phap A2 

Phan tan 5,93 g ethyl (R)-thiazolidin^-
carboxylat hydroelorid (II, 0,03 moi) trong 60 ml 
toluen. Them 2,77 g natri bicarbonat (NaHCOj, 
0,033 moi). Dun h l i lu'u h6n djch thu dLFOc trong 
5 gia. Dung moi dupe hoi lu'u qua lap calci clond 
khan nhIm loai nuac tao thanh. Lam lanh hon 
hop phan LKng d i n 0-5°C, sau do them vao 3,87 g 
aeid L-pyroglutamic (0,03 moi). T i ip theo, hoa tan 
6,18 gDCC (0,03 moi) trong 10 ml toluen va nho 
giot vao hen hap phan i^ng a 0°C. HOn hap duac 
khuly t i ip a 0-5°C trong 1 gia, sau do nang nhiet 
do len 20-25°C va t i ip tyc khuly trong 12 gia. 
De l ing h6n hop. Ipc loai tua (dicyelohexylurea), 
muoi v6 CO (NaCI) tao thanh va NaHCOj du'. 

Them vao dich loe 10 mi nLcdc va 0,51 g 
tetrabutylamoni hydrogen sulfat (1,5 mmol). Lam 
lanh d i n O-S^C r6i them tu' tLF 1,2 g NaOH da 
du'ac hoa tan trong 10 ml nuac. Sau khi khuly 
h i n hpp phan ung o nhiet do phong trong 30 
phut, lap nLFOc dtFoc tach rieng, lam lanh xuing 
0-5°C trong 30 phut va acid hoa bang acid 
hydroclorie dae den pH 1, sau do d i l ing trong 2 
gia o S^C- Lpc va rua tua tao thanh bang nuac 
lanh K i t tinh lai tCr h6n hgp isopropanol-nu'oc 
(6/4), rai s l y kho thu duac 5,18 g bgt mau tr lng 
(hieu suit : 70,77%). San pham dupe khang dinh 
la acid (R)-3-[(S)-(5-oxo-2-pyrroiidinyl)carbonyl] 
thiazolidin-4-carboxylic (Pidotimod) (I) dua tren 
phan tich pho nhu ph i h ing ngoai (IR), ph i kh l i 
(MS), pho cgng hu'dng tu hat nhan {^H NMR) va 
mgt so phLcang phap khac. Cac du lieu pho phu 
hpp vol chat nhan duac theo phuang phap A. 
Lap lai phan ung 2 l l n thu dLFOc hieu sui t trung 
binh dat 70,53% 

Phwong phap A3 
Tiin hanh tu-ong ty phuong phap A2 vdi dung 

moi su' dung la dicloromethan, San pham thu 
duo'c5,21 g (hieu suit. 71,17%) Lap lai phan u'ng 
2 l ln thu duo'c hieu suit trung binh dat 71,55% 

Phwong phap A4 
Ti in hanh tuong ty phuang phap A2 vai 

dung moi sCi' dung la n-hexan Tuy nhien hi$u 
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Nghien CLPU - Ky thuat 

su i t thu du-ge ehi dat 33,45%. 

Khao sat thay doi mot sd dieu kien tiP 

phiFO'ng phap lipa chpn 6>tren 

Ti> k i t qua nghien CLFU lya chgn phu-ang 

phap a tren, phyang phap A2 la phu-ang phap 

ed nhi iu LFU diem va cho hieu su i t cao nh l t . Tuy 

nhien, tae nhan base NaHCGj hay tac nhan DCC 

sy dung eon ed nhieu nhu'p'e d i im . Vi vay chung 

tdi t i i p tue khao sat nham tim eac d i i u kien thay 

t h i eho hai tac nhan nay. 

Khao sat thay doi tac nhan NaHCO^ bing 

mgt so base khac 

I\4gt s i base khac nhu triethylamin (TEA), 

4-dimethylaminopyridin (DMAP) duac khao sat 

thay t h i cho NaHCOj. 

Phuang phap A3-1 (SCrdung TEA) 

Phan tan 5,93 g ethyl (R)-thiazolidin-4-

Bang 1: K4t qua khao sat anh huang cua mot s6 
thanh III va ty le moi ll/TEA 

earboxylat hydroelorid (II, 0,03 moi) tnang 60 ml 
DCM. Them tLF li> 4,57 ml TEA (0,033 moi). Dun 
hoi lu'u hon hp'p thu dyp'c trong 5 gia. Tiep theo 
eac byae t i i n hanh nhy phyang phap A2. Lap Igi 
phan l ing 2 Ian thu du'p'e hieu suat trung binh dgt 
74,45%. 

Phu-ong phap A3-2 (Su- dung DMAP) 

Phan tan 5,93 g ethyl (R)-thiazolidin-4-
carboxylat hydroelorid (II, 0,03 moi) trong 60 ml 
DCM. Them tLF t y 4,03 g DMAP (0,033 moi). Dun 
h i i lu-u h5n hap thu dup-e trong 5 gid-. Ti ip theo 
cae bLFoe t i i n hanh nhy phu-ang phap A2. Lap Igi 
phan LFng 2 Ian thu dyp'c hieu suat trung binh dgt 
73.26%. 

T i l p tue khao sat ty le ll/TEA (moi), thai 
gian va nhiet dp phu hap eho byae chuyen II 
thanh III. K i t qua thu dype trinh bay tren bang 1 
dLFoi day. 

di§u kien nhiet do, thdi gian cCia budc chuyen II 
len hieu suM phan ung 

STT 
1 
2 
3 
4 
5 
6 
6 
7 
8 
9 

Ty li ll/TEA (moi) 
1 :1,1 
1 : 1,1 
1 :1,1 
1 ; 1,1 
1 ; 1,1 
1 • 1,1 
1 : 1,1 
1 :1,2 
1 : 1,3 
1 :1,0 

Nhiet do PC) 
Hoi li^u* 
Hoi iiru 
Hoi iLru 
HOI llfu 
20-25'C 
20-25°C 
20-25°C 
20-25"C 
20-25-C 
20-25-C 

Th&l gian 
5 

2,5 
1 

0,5 
1 
2 
3 
2 
2 
2 

(gir^) KL san pham (g)** 
5,45 
5,38 
5,45 
5,09 
4,99 
5,50 
5,48 
5,42 
5,44 
4,94 

Hieu suat ("A)** 
74,45 
73,50 
74,45 
69,54 
68,17 
75,14 
74,86 
74,04 
74,32 
67,49 

Ghi chu: Lwang chat II sCr dung. 5,93 g (0,03 moi). "-Ad'C: ""Ket qua la trung binh cua it nh&t hai lin thi nghi$m 
vol hieu suit sai khac khong qua 3%. 

Khao sat thay doi tac nhan hoat hoa nhom Mpt s i tae nhan hoat hoa khac thay the 
carboxylic DCC bang mpt s6 tac nhan khac eho DCC nhu isobutyleloroformat, CDI dupe si> 

dung. K i t qua thu dype nhLF sau: 

Bang 2: Kit qua khao sat anh hudng tac nhan hoat hoa nhdm carboxylic va ty le moi tac nhan 

hoat hoa/acid L-pyroglutamic len hieu suit phan O'ng 

STT 
1 
2 
3 
4 
5 
6 
7 
8 

Tac nhan hoat hoa 
DCC 
CDI 

Isobutyl cloroformat 
CDi 
CDI 
CDI 
CDI 
CDI 

Ty ie moi tac nhan hoat hoa/acid L-pyroglutamIc 
1.1 
1'1 
1 1 

0,9,1 
1,1:1 
1,2.1 
1,3:1 

1,05 1 

KL san pham (g)' 
5,50 
5,64 
4,77 
5,35 
6.02 
6,04 
6.03 
5,75 

Hieu suit (%r 
74,45 
77,05 
65,16 
73,09 
82,24 
82,51 
82,38 
78,55 

Ghi chu Lu'ong chM II su' dung- 5,93 g (0,03 moi): ty le TEA/II = 1,1: giai doan giai phong III khuay d 20-2S'C/2 
gi&. 'Ket qua la (rung binh ciia It nhk hai lin thi nghiem vdi hieu suat sai kh^c khong qua 3%. DCC = 
dicyclohexylcarbodiimid, CDI = N,N'-carbodiimidazol. 
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• Nghien CIFU - Ky thuat 
Khao sat thay del phuvng phdp t inh che 

Tien hanh phan yng vai eae dieu kien da 

di/pc iya ehpn a tren. Sau khi thu dype tua tho 

mau trang due hoa tan vao mpt lu'png nyae trong 

e6e thuy tinh ed mo, dat vao noi each thuy gia 

nhi?t 80°C va khuay nhe (b ing dua thuy tinh). 

Them dan nyb-c cho d i n khi tan hoan toan a 

80°C, h i t khoang 50 ml. Ty le tCia thd/nuo'e - 1/7. 

Bang 3; Ket qua mpt s6 dieu kien kit tinh bing 

Them tLF tu mgt lu'png ethanol (loai 96°) taong 
LFng l l n lapt bang 1,1,5,1,75, 2 l l n lypng nude, 
vua them, vua khuly va nhiet dp duy tri o khoang 
60-70°C. De ngugi v i nhiet dp phdng sau dd d i 
a nhiet do 2-8''C qua dem (-12 gia) thu dupe bot 
k i t tinh t r lng anh kim dep. K i t qua hieu suat cuoi 
eung cua phan LPng vai tLFng phuang phap ket 
tinh dLFpc the hien trong bang 3. 

cac he dung moi khac nhau 

STT 

1 

2 

3 

4 

6 

I3ung moi ket tlnh 

EtOH/H,0(i; i) 

EIOH;H,O (1,5/1) 

EtOH/HjO (1.75/1) 

EtOH/HjO(2/1) 

Isopropanol/ H,0 (6/4 = 1,5/1) 

KL san pham 
(g) 

5,42 

5,80 

6,08 

6,35 

6,02 

Hieu suat 
'(%) 
74,04 

79,24 

83,06 

86,75 

82,24 

Nhiet do nong chav . . . . 
• ,„_, ' Nhan xet 

194-195 

194-196 

193-196 

190-192 

194-196 

Tinh the trlng, anh kim 

Tinh the trlng, anh kim 

Tinh the trlng, anh kim 

Tinh the trlng due 

Tlnh the trlng, anh kim 

Ghi chu: Luxyng chit II SU-dung: 5,93 g (0,03 moi). Luvng nutrc sCr dung hoa tan san pham tho- -50 ml. EtOH 
SU' dung loai 96%. 

Ban luan 

V4 iLPa chpn ph ivcng phap tong hp'p 

Trong eae phuang phap tryc tiep tong hop 
pidotimod tham khao dypc""", phLFong phap A l 
ve ban ehat ed 3 bade chinh, gom: i) Chuyin 
ester II ty dang muoi hydroelorid sang dang base 
(chat III) b ing tac nhan kali earbonat va dung 
moi chiit la ethyl aeetat. Day thyc chi t chinh la 
budc d i iu c h i chat III in situ; ii) Ngung tu chat 
III vdi acid L-pyroglutamie b ing tae nhan boat 
hoa DCC. Dung moi dung cho phan LFng chinh ta 
ethyl acetat; va ill) Co dung mdi phan LFng (ethyl 
acetat) thu san pham trung gian ester thd. sau 
d6 thuy phan thu san pham cudi dung pidotimod 
bing dung djch NaOH. 

Nhin Chung, phu-ang phap nay khdng khac 

phuang ph^p dieu c h i chat III trade, sau dd 

ngung tu vdi acid L-pyroglutamie, sau do thCiy 

phan san pham. Phu-ang phap nay cung ed mot 

s6 nhupc diem la phai chi i t l l y ehat III, sau dd 

Icim khan b ing natri sulfat khan. Sau khi lam 

khan eiJng phai Ipc loai natri sulfat. T i ip den, phai 

lpc logi dicyelohexylurea tao thanh ty DCC. Sau 

khi lge logi dicyelohexylurea lai e l n cd dung dich 

r6i mdi t i in hanh thuy phan. Mgt phuong phap 

vdi nhieu thao tae se gay khd khan khi t r i in khai 

d quy md s i n xu l t . Han nu-a, khi si> dyng K^COj 

Vei mdi tru-dng nydc de ehuyin ester II ILF dang 

mu6i hydroelorid sang dang ester base (chit III) 

khd tranh khoi mgt phan ester bj thuy phan giai 

phdng ra acid, gay thIt thoat nguyen lieu ester III 
ban dau. Day cung la mot trong cae nguyen nhan 

lam eho hieu sui t cua ca qua trinh khdng cao. 

Cac phuang phap A2, A3 va A4 ve eo ban la 

giong nhau. chi thay dung mdi phan ung (toluen 

vdi A2. DCM vdi A3, va n-hexan vdi A4). Trong 

so cae dung mdi nay DCM (phuang phap A2) 

cho hieu suat cao nhlt . 

Phuang phap A l SLF dung ethyl aeetat l^m 

dung mdi phan ung. Ca hai phu-ang phap A l 

va A2 cd diem chung d bu-dc 1 la giai phdng ra 

ethyl (R)-thiazoiidtn-4-carboxylat (III) dang base 

trade, PhiFong phap A l SLF dyng kali earbonat 

cdn phuong phap A2 SLF dung natri bicarbonat. 

v i each t i in hanh, phaong phap A l phde tap 

han phuang phap A2 d nhieu bude (chiit thu lay 

dang base ILF (R)-ethyl thiazolidin-4-earboxylat 

hydroelond trudc, sau khi ngung tu dang base 

nay vdi acid L-pyroglutamic lai chi i t neng thu l ly 

san phlm trung gian ester tho rdi mdi thuy phan 

tao pidotimod). Cach t i in hanh vdi nhiiu thao tac 

phuc tap nay se gap khd khan khi tr i in khai san 

xult, Ngoai ra, sau bade chii t ethyl (R)-thiazolidin-

4-earboxylat (III) dang base, mac du dich chiet da 

dupe lam khan bing natn sulfat khan song cd the 

v i n ehua loai dupe hoan toan nudc. 

Phuong phap ^2 da ed sy cai tien ca ban Sau 
khi giai phdng ethyl (R)-thiazoiidin-4-earboxylat 
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(III) vao dung mdi toluen, phan i jng ngung tu vdi 
acid L-pyroglutamic dypc thyc hien t i i p ngay. 
Sau dd, phan yng thuy phan Q\y(yc tien hanh ndi 
t i ip ma khdng qua budc cd dung mdi de thu lay 
dang ester tnjng gian, Vi li do nay ma phuang 
phap A2 phai SLF dung tac nhan tetrabutylamoni 
hydrogen sulfat lam xuc tae chuyin pha, Cach t i in 
hanh theo phuang phap A2 rat thuan tien cho tr i in 
khai san xuat do giam bdt du'ac nhieu bade eo 
c i t dung mdi trung gian. Tuy nhien, d budc giai 
phdng ethyl (R)-thiazolidin-4-carboxylat (III), phan 
u-ng giua NaHCG^ vdi HCI k i t hop sinh ra nuac 
nen e ln phai loai nude bang each hdi luu dung 
moi toluen qua ong dyng calci clorid khan. Day 
cung chinh la nhupc diem eua phuang phap nay. 

Khao sat thay doi mot so d i i u kien tie 
phu'o'ng phap lira chon o ' t ren 

Khao sat thay doi tac nhan NaHCO^ bing 
mgt so base khac 

De kh ie phuc nhupc diem gay ra bdi 
NaHCOg, mgt s6 base khac nhu triethylamin 
(TEA), 4-dimethylaminopyridin (DMAP) dwac 
khao sat thay t h i eho tac nhan base nay. 

K i t qua khao sat cho th Iy TEA cho hieu 
su i t cd the coi nhu tuang duang DMAP. Xet 
v i mat kinh t i . TEA cd gia re han so vdi DMAP. 
Ngoai ra, viec loai TEA du cung thuan Ipi han 
so vdi DMAP do TEA la ch i t Idng d l tao muoi 
hydroelorid tan trong nude han DMAP. Vi vay 
TEA duoc lya chpn cho khao sat t i i p v i ty le 11/ 
TEA va thdi gian, nhiet do cua budc nay. K i t qua 
thu dupe d i iu kien ty le ll/TEA = 1/1,1, khuly 2 
gid d nhiet do phong cho hieu su i t cao va cd the 
su dung cho eac nghien CLFU khao sat t i i p theo. 

Khao sat thay doi tac nhan hoat hoa nhom 
carboxylic DCC bing mot so tac nhan khac 

DCC la tac nhan hoat hda nhdm carboxylic 
kha hieu qua va duac dung pho bien d quy md 
phdng thi nghiem. Tuy nhien, nhupc d i im cua 
DCC la tao thanh dicyelohexylurea khdng tan va 
e l n phai loe loai bo trudc khi t i in hanh giai doan 
t i i p theo 0 quy mo Idn thi day la mot budc khdng 
d i dang va gay hao hut san pham, Chinh vi vay 
mgt s i tac nhan hoat hda nhdm carboxylic khac 
dwac khao sat nhu isobutyleloroformat, N,N'-
carbodiimidazol (CDI), Mdt s i tae nhan khac nhu 
/\/-(3-dimethylaminopropyl)-/\/'-ethylearbodiimid. 
HCI hay bis(2-oxo-3-oxazolidinyl) phosphonie 

clorid (BOP-CI) eung la nhung tac nhan cd the 
SLF dung song day la nhung tac nhan d I t va eOng 
khdng phu hpp cho d i i u kien dung moi sy dyng 

nen ehung tdi khdng khao sat. 

K i t qua thi nghiem cho th i y khi sy dyng 
isobutyt cloroformat, hieu su i t tao pidotimod 
giam manh xu ing trung binh 65,16%. Ki t qua 
nay ed the giai thieh la do kha nang hoat hda 
eua Isobutyl cloroformat y i u han so vdi DCC. 
Tuy nhien khi su dung tac nhan hoat hda la CDI 
thi hieu su i t phan ung kha t i t , eao ban so vai 
khi dung DCC trung binh khoang gan 3%. Ngoai 
ra chung toi cung khao sat thao tae them CDI 
vao hdn hpp phan u-ng. Thay vi hda tan CDI vao 
dung mdi phan ung DCM sau dd nhd gipt vao 
kh i i phan LFng, ed the them tu ty trye t i ip CDI 
vao khdi phan ung, k i t hop vdi khuly d i u hdn 
hpp. Ca hai each d i u cho hieu su i t tuong ty. 
Dae biet khi SLP dung CDI thi khdng e l n budc loe 
loai urea. Day cung cd the la li do hieu suat tang 
do san pham trung gian khdng bj hao hut trong 
qua trinh loe n>a, 

v i ty le moi gii>a tac nhan boat hda va acid 
L-pyroglutamie, eho den thdi diem nay d i u dupe 
SLF dung la 1:1. Be tim duac ty le phu hap cho 
hieu su i t eao, eae ty le 0,9:1, 1,1:1 d i n 1,3:1 da 
duoc khao sat tiep theo K i t qua eho thIy khi tang 
ty le CDI: acid L-pyroglutamic len 1,1:1 hieu suat 
phan ung tang rd len 82,24%. Khi ty le moi gi&a 
CDI va aeid L-pyroglutamie tang t i ip Idn 1,2:1 
hoae 1,3:1, hieu su i t khdng tang them. Tuy nhien, 
n i u ty le CDLacid L-pyroglutamic giam xuing 
0,9.1, hieu su i t giam manh N i u ty le CDI: add 
L-pyroglutamic ehi tang tu 1:1 len 1,05:1, hieu 
su i t tang khdng nhieu. Nhu vay ed the thay ty le 
CDLacid L-pyroglutamic = 1,1:1 la phu hpp nhlt. 

Nhu vay, sau mdt qua trinh khao sat ehung 
tdi da lya chpn dupe mpt s i d i iu kien thay doi 
eho phan ung tong hpp pidotimod t i i lla cho 
hieu su i t eao (82,44%), de thyc hien va de trien 
khai d quy md Idn han. Cac dieu kien chfnh nhu 
sau: i) Bude 1: chuyen dang muoi hydrociond II 
thanh dang base III b i ng each khuay hdn djeh II 
trong DCM vdi TEA, ty l# moi TEA/II = 1,1; nhigt 
dg thudng (20-25''C), thai gian khuay: 2 gid; 
ii) Budc 2: t i i p theo, III dupe ngung tu in situ 
vdi acid L-pyroglutamic, si> dung tae nhan hogt 
hda la CDI, ty le moi CDI:aeid L-pyroglutamic = 
1,1:1, dung mdi su dung chinh la DCM ti> budc 
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1; iii) Bude 3: thuy phan pidotimod ethyl ester 

thanh pidotimod thue hiSn nhu da trinh bay trong 

phuang phap A2 khong cd gi thay doi. 

Khao sat thay doi phiFO'ng phap t inh che 

Cf phuang phap A2, san pham tho dupe thu 
bang each aeid hda djch phan ung d i n pH 1, sau 
do k i t tinh lai trong isopropanol-nudc de dupe 
s in pham mau trang, ed nhiet do ndng chay 
dung (194-196''C). Tuy nhien, nhupc d i im cua 
isopropanol la kha nang bay hoi th Ip han mot 
so alcol khac nhu methanol hoac ethanol nen 
qua trinh s l y e l n thdi gian dai han cung nhu dao 
deu lien tue, dae biet khi s l y lupng Idn, Ngoai ra, 
isopropanol cd mui khd chju, 

Xem xet dp tan eua pidotimod ehung tdi thIy 
pidotimod tan kha tot trong nude, dae biet nude 
ndng, song it tan trong ethanol. Vl vay phuang 
phap tinh che than thien han si> dung ethanol 
dupe khao sat. 

Tien hanh phan ung vdi cac d i iu kien da 
dugc iya ehpn d tren. Sau khi thu dupe tua thd 
m^u tr lng due hda tan vao mpt luang nude trong 
c6e thuy tinh cd md, dat vao noi each thuy gia 
nhiet 80°C va khuay nhe (b ing dua thuy tinh). 
Them dan nude eho den khi tan hoan toan d 
80°C, h i t khoang 50 ml. Ty le tua thd/nude - 117. 
Thgm tLF tu mpt lupng ethanol (loai 96%) tuang 
ung Ian luat b ing 1,1,5.1,75, 2 l ln luang nude, 
vij-a them, vLFa khuly va nhiet dp duy tri d khoang 
60-70''C. D i ngudi v i nhiet dp phdng sau dd d i 
d nhigt dp 2-8''C qua dem (-12 gid) thu dupe bot 
kit tinh tr lng anh kim dep 

K i t qua hieu su i t cuoi cung cua phan ung 
vdi ti>ng phuang phap k i t tinh nhu sau: Vdi ty 
l§ EtOH/Hp = 1,75/1, hieu su i t thu dupe tuang 
duang khi dung isopropanol/ H ^ (6/4 = 1,5/1), 
Chit lupng san ph lm cQng tuang duong, Khi 
tSng ty le EtOH len 2/1 so vdi nude, lupng san 
phlm thu dupe tang len, Tuy nhien, tinh the Ian 
mSu dye, khdng edn anh kim, Nhiet dd nong 
chly eung giam, dau hieu cua tap k i t tua l l n san 
phlm tang, Ket qua nay cho thIy he dung mdi 
EtOH/H^O (1,75/1) vdi the tich nude su dung = 7 
l ln khoi lypng san ph lm thd cd the SLF dung lam 
dung mdi k i t tinh thay t h i cho isopropanol/ H^O 
(6/4) ban d i u Phuang phap nay cung than thien 
han vd giai dogn s l y san ph lm nhanh han so vdi 
khi su dgng isopropanol. 

Ket luan 

Nhu vay, chung tdi da nghien cuu dupe quy 
trinh tong hpp dupe pidotimod tCF ch i t trung 
gian ethyl (R)-thiazolid!n-4-carboxylat.HCI. Quy 
trinh da cd nhOng cai t i in co ban ve each t i in 
hanh cung nhu d i iu kien phan ung (t i in hanh 
nhi iu bude trong cung mpt binh phan ung, SLF 
dung TEA d i chuyen dang mudi hydroelorid eua 
ethyl (R)-thiazolidin-4-carboxylat thanh dang 
base, dung CDI lam tac nhan ngung ty vdi aeid 
L-pyroglutamic, SLF dyng xuc tae chuyen pha 
cho budc thuy phan pidotimod ethyl ester thanh 
pidotimod). Hieu su i t tong hpp pidotimod thu 
dupe eao (-82% t i i ch i t trung gian ethyl (R)-
thiazolidin-4-carboxylat.HCI). Quy trinh da dupe 
ap dung tr i in khai d quy md d i n 100 g/me va san 
pham da dupe SLF dung de xay dung tieu chuin 
CO sd cho pidotimod tong hpp dupe. Cae k i t qua 
lien quan d i n xay dyng tieu chuan ea sd, kiem 
nghiem va theo ddi do on djnh cua pidotimod se 
dupe trinh bay trong bai bao t i ip theo. 

L&i cam ryn: Di tai dup'c hoan thanh nha kinh 
phi cua di tai cip Bo Y te cap cho Nguyin Hai 
Nam. Nhom nghien cuu xin tran trong cam an. 
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Bang 2: Kit qua dinh luang ham lu^ng MDA, PC va ty le GSH/GSSG 

MDA (nmoi/mg protein) 

TB*S.E 
Sat 

2,84±0,23 

Ga/. 

1,7110,16 

TMT 2d 

5,99±0,35 

GBI.*TMT GL80*TMT 

3,14±0,14 3,81±0,13 

GL(60+™r 

3,08±0,19 

NL12,5*TMT 

4,3710,16 

NLia.5tTMT 

5,6610,28 

PC (nmoi/mg protein) 

TB*S.E 
Sal 

3,81t0,22 

Sat 

3,38±0,32 

TMT 2d 

11,55±0,71 

GBI.*TMT GLSOtTMT 

6,37±0,25 7,32±0,37 

GL160*TMT 

6,01±0,22 

NU2.5*TMT 

10,4810,60 

NLia.5*TMT 

10,4710,33 

Tyle GSH/GSSG 

rs+s.E 
Sat 

43,53±2,35 

Gsl 

48,33±2,01 

TMT 2d 

17,41±0,62 

Gat*TMT GL80-I-TMT 

35,63+1,90 31,33±1,91 

GL160*TMT 

39,5111,79 

NLt2,5*TMT 

27,0911,37 

NL1S,5*TMT 

24,9611,61 

Ket luan 

Trimethyltin (TMT) da dupe chung mmh gay 

thoai hda te bao th in kinh vung hai ma P"*!. D i i u 

tri dai ngay cao chiet nam linh chi dd (Ganoderma 

lucidum) d l i iu 80 mg/kg eho hieu qua chong 

thoai hda t i bao th in kinh tot han l i iu 12,5 mg/ 

kg cua d i n 4(3H)-quinazolinon, NL 197. Hieu qua 

nay ed lien quan d i n kha nang chong stress oxy 

hda t i bao do TMT gay ra. Thong qua viec dinh 

luang MDA, PC va ty le GSH/GSSG da ehung td 

kha nang bao ve t i bao nao khdi qua trinh peroxy 

hoa lipid, oxy hda protein do tae dgng cua TMT 

cua hapeh i t NL 197 va eao chi i t tu n l m linh chi 

do Linh chi dd lieu 80 mg/kg ed kha nang lam 

giam ham luang MDA tuang duang NL 197 l i iu 

12,5 mg/kg; nhung lai cd kha nang lam giam ham 

lupng PC va tang ty le GSH/GSSG cao han so 

vdi NL 197 lieu 12,5 mg/kg. Linh chi do l i iu 160 

mg/kg cd kha nang lam tang ty le GSH/GSSG 

cao hon so vdi ch i t ddi chu'ng duong galantamin 

l i iu 10 mg/kg. 

LOT cam an: Nghien cuu nay dupe thyc hi?n 
vdi sy tai trp ehinh eua Sd Khoa hoc va Cdng 
nghe Thanh pho Hd Chi Minh. Nhdm nghien cuu 
xin tran trgng cam an. 
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