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/Nghién ctru tong hop pidotimod.
Phan 2: Tong hop pidotimod tir chit trung
gian ethyl (R)-thiazolidin-4-carboxylat. HCI
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Summary
Pidolimod was synthesized from the intermediale (R)-ethy! thiazolidin-4-carboxylate hydrochlonde
(). Some important modifications were devised. TEA was used as a base lo convert ethyl (R)-thiazohdin-
4-carboxylate hydrochloride into a base form, which was then condensed with L-pyroglutamic acid by
CDI as a coupling reagent, and subsequently hydrolyzed by a phase lransfer caltalyst The yield was

relatively high (~82%).

Keywords: Pidolimod. synthesis. immunostimufant.
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Dat van dé

Nghién clu trién khai tdng hop cac héa duoc
nham tirng buéc ty tac ngudn nguyén liéu phuc
vis cho san xuét thudc trong nudc 1a mot muc tiéu
|6n ctia Chuong trinh trong didm vé cdng nghiép
héa dwoc do Thi twéng Chinh phl da phé duyét.

Pidotimod (hinh 1) dwroc téng hop dau tién
bdi Poli Industria Chimica (Milan, italy)'” vao
cudi nhizng ndm 90 ciia thé ky XX, la mét thube
6 thc dung bién déi dap tng sinh hoc (biological
response modifier) v&i nhivng tinh chét dang chu
¥ v& kha nang tro gilp co thé chdng lai nhixng
tac nhan gdy bénh thuong gap®. Hién nay,
pidotimod dang dugc s dung tai nhiéu nwéc véi

O, O
\/H

P:dohmod

nhirng biét durge khac nhau nhu mot thudc ting
cwong mién dich kha hiéu qua.

V&i muc dich gép phan tao ngudn nguyén ligu
trong nudc cho san xuét thube diéu hoa mién
dich, chang t6i da tién hanh nghién ciru trién khai
quy trinh tdng hop pidotimod. Quy trinh bat dau
tir L-cystein lrdi qua 5 budc véi chat trung gian
1a ethyl (R)-thiazolidin-4-carboxylat. HCI (hinh
1). Trong bai bao trwdc!', két qua nghién ey
téng hop chét trung gian ethyl (R)-thiazolidin4-
carboxylat. HCI da dwoc cang bd. Bai bao nay
trinh bay tiép céc két qua nghién ciu lién quan
dén phan Gng ngung tu gia ethyl (R)-thiazolidin-
4-carboxylat.HCI va acid L-pyroglutamic, sau do
thiy phén tao s&n pham cubi ciing pidotimod.

O ~OC:Hs

HN/ﬁ (HCY
L

S

Ethyl (R)-thiazolidin-4-
carboxylat HCI

Hinh 1: Céng thire céu tao cla pidotimod va chét trung gian ethyl (R)-thiazolidin-4-carboxylat. HCI

Nguyén
nghién ctru

litu va phwong phap

Cac héa chat va dung mai théng thwong dugc
nhép tor Cong ty Merck hodc Sigma-Aldrich va
duwgc st dyng tryc tiép khdng tinh ché gi thém.
Nhiét 86 nong chay duwoc do bing may do diém
chdy nhiét diin SMP3 clia Stuart. Sic ky cot
duoc tién hanh véi silica gel Merck 70-230 mesh.
Séc ky I&p mong st dung ban méng nhom trang
sén silica gel GF-254, quan sat dudi dén te ngoai
& bwéc soéng 365 va 254 nm. Phd héng ngoai
duoc ght bang may Perkin-Elmer, hiéu chinh
dya vao pic 1600 cm! cua polystyren Phé cong

0\/00sz U\/OC2H5

HCI
HN/\ 2. HN/\

hudng tir hat nhan 'H va *C dugc ghi bang méay
Bruker AV-300 dung DMSO-d (dimethy! sulfoxid
da deuterat hoa) hodc CDCI, (cloroform deuterat
hoa) lam dung méi. B chuyén dich héa hoc (5)
duoc bidu thj biing don vj phan trigu (ppm), ldy
méc 14 pic cia chét chudn ndi tetramethylsilan
(TMS). Phd khéi Igng duoc ghi bang may khéi
phé HP-5989B-MS,

Pidotimod cé thé dwoc téng hop théng qua
quy trinh ba budc tir chét trung gian la ethyl
(R)-thiazolidin-4-carboxylat.HCI (I1). Tuy nhién,
ba budc nay cing co thé tién hanh lién tiép gop
trong cung binh phan (ng. So' & minh hoa nhu
sau.

U, OC,H,
o) \/25

H
LI N J‘\N/\ —S > PIDOTIMOD
Y
s \—s OD on |__S 1
"

Didu kign va tac nhan phan ung: a) base, dung méi thich hop, b) DCC (dicyclohexylcarbodiimid)
hod&c tac nhan thich hop khac, dung mai thich hop; ¢) NaOH, nudc, xuc tac khac
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Tién hanh khao sat thay d&i mét sé didu kién
\ir phrong phap lya chon (tac nhan phan (ng)
va khdo sét thay @di phong phap tinh ché.

Thwc nghiém va két qua nghién ciru

Khao sat lwa chon phwong phap dwa trén
cac tal 1igu tham khao

Trong cac tar liéu tham khdo c6 mot sé
phuong phap tdng hop pidotimod di tir chét Il da
duoc cong b6 Vé cach tién hanh, c6 mot sé
cach tién hanh nhw sau’

Phuwong phap A1

Thém 6,07 g K,CO, (0,044 mol) vao dung dich
ethyl (R)-thiazolidin-4-carboxylat hydroclorid (Il
5,93 g, 0,03 mol) trong nudre (15 ml), Lac déu va
chiét bing 15 ml ethyl acetat hai 1an. Gop dich
chiét ethyl acetat, lam khan bang natr sulfat khan,
loc va pha loang dén 45 ml bang ethyl acetat.
Lam lanh dung dich dén 0-5°C. Thém tir tir DCC
(6,18 g, 0,03 mol) va acid L-pyroglutamic (3.87
g, 0,03 mol) vao dung dich. Khudy hdn hgp phan
(g & 0-5°C trong 1 gidr sau A6 tép tuc khudy &
nhiét 6 phong (25°C) trong 12 gid. Loc loai tua
(dicyclohexylurea) tao thanh va cé loai dung méi
phdn ung thu dugc cin dang dau. Phan tan can
dang dau thu dwoc trong 15 ml nuée sau dé nhd
giot tir tr 4,0 ml dung dich NaOH 30% vao hén
hgp thu dugre. Sau khi khudy & nhiét dd phong 30
phit, [am lanh hén hop phan trng dén 0-5°C va
acid hoa bang acid hydrocloric dac dén pH ~ 1.
Gii¥ hén hop tao thanh & 5°C trong 2 git thu dugc
Wa tréng. Loc va rra tia bing nudc lanh. Két
tinh fai tr hén hep 1sopropanol-nudc (6/4), sau
6 sy khé thu dugc 4,82 g bot mau tréng (hidu
Suat: 65,85%). LAp lai phan ¢ng 2 14n thu duoc
higu suat trung binh dat 65,23%. San phdm duoc
khéng dinh 1a acid (R)-3-[(S)-(5-ox0-2-pyrrolidinyl)
carbonylthiazolidin-4-carboxylic (Pidotimod) (1)
dya trén phan tich phd nhu phd hdng ngoai (IR),
phd khéi (MS), phd cong hwdng tir hat nhan (‘H
NMR), két hop véi so sanh voi cac di ligu phé
chudn va mot sé phuong phéap 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 (-OH). 2880 ((-CH.
CH,), 1705 (C=0). 1656 (C=0). 1625 (C=0).
1250 (C-0).

- H-NMR (DMSO-d;) § (ppm): 13.00 (1H.
-OH), 7,78 (1H. -NH). 4,87 (2H. H-8. H-11). 4,53

TAPCHI DI'GC HOC - 1072014 (SO 462 N AN &)

(1H, H-5), 3,32-3,12 (2H, H-10), 2,36 (2H, H4),
2,12 (2H, H-3).

- C.NMR (125 MHz, DMSO-d,) & (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 (C4).

- CTPT. CH,NO,S: KLPT: 244,26

Phwong phip A2

Phan tan 593 g ethyl (R)-thiazolidin4-
carboxylat hydroclorid (I, 0,03 mol) trong 60 ml
toluen. Thém 2,77 g natri bicarbonat (NaHCO,,
0,033 mol). Bun héi lwu hén dich thu dugc trong
5 gi¢r. Dung méi dugre hdilvu qua 16p calel clond
khan nham loai nwdc tao thanh. Lam lanh hén
hop phan rng dén 0-5°C, sau d6 thém vao 3,87 g
acid L-pyroglutamic (0,03 mol). Tiép theo, hoa tan
6,18 g DCC (0,03 mol) trong 10 ml toluen va nhé
giot vo hén hop phan rng & 0°C. Hén hop duoc
khudy tiép & 0-5°C trong 1 gid, sau d6 nang nhiét
d6 1&én 20-25°C va tiép tuc khudy trong 12 gi&r.
Dé Idng hén hop. Ioc loai tua (dicyclohexylurea),
mudi vé co (NaCl) tao thanh va NaHCO, du-.

Thém vao dich loc 10 mi nwdc va 0,51 g
tetrabutylamoni hydrogen sulfat (1,5 mmol). Lam
lanh dén 0-5°C ré1 thém t tir 1,2 g NaOH 43
duoc hoa tan trong 10 ml nwée. Sau khi khudy
hén hop phan Ung & nhiét dé phong trong 30
phut, 16p nwéc duge tach néng, 1am lanh xubng
0-5°C trong 30 phut va acid héa bang acid
hydrocloric dac dén pH 1, sau d6 dé lang trong 2
gy & 5°C. Loc va riva tUa tao thanh bing nudc
Janh K&t tinh la1 t& hén hop isopropanal-nuwéc
(6/4). i shy kho thu dugrc 5,18 g bdt mau tréng
(hiéu suét: 70,77%). San phdm duoc khang dinh
la acid (R)-3-[(S)-(5-oxo-2-pyrrolidinyl)carbonyl]
thiazolidin-4-carboxylic (Pidotimod) (1) dua trén
phan tich phé nhu phé hdng ngoai (IR), phé khéi
(MS). phd cong hwdng tir hat nhan ('H NMR) va
mét sé phurong phap khac. Cac di iéu phé phu
hop vé1 chat nhan duoc theo phuong phap A.
L3p lai phan &ng 2 1an thu dugc hiéu suét trung
binh dat 70,53%

Phwong phap A3

Tién hanh tvong ty phuong phap A2 véi dung
mor st dung 1a dicloromethan. San phém Ihu
duoc5.21 g (hiéu suat. 71,17%) Lap laiphan ung
2 I4n thu duoc higu sudt trung binh dat 71.55%

Phuong phdp Ad

Tién hanh tuong ty phuong phap A2 véi
dung méi sU dyng la n-hexan Tuy nhién hiéu
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suat thu duerc chi dat 33,45%.
Khao sat thay déi mét sé didu kién tir
phwong phap Iwa chon & trén
Tir két qud nghién ciru lya chon phuong
phép & trén, phuong phap A2 la phrong phap
¢6 nhiéu wu diém va cho hiéu suét cao nhét. Tuy
nhién, tac nhan base NaHCO, hay tac nhan DCC
slr dung con ¢6 nhidu nhuoce diém. Vi vay ching
161 tép tuc khdo sat nham tim cac diéu kién thay
thé cho hai tac nhan nay.
Khao sét thay déi tac nhan NaHCO, bang
mot sé base khac
Mot s6 base khac nhu triethylamin (TEA),
4-dimethylaminopyridin (DMAP) dugc khdo sat
thay thé cho NaHCO,.
Phuong phap A3-1 (St dyng TEA)
Phan tan 593 g ethyl (R)thiazolidin-4-

carboxylat hydroclorid (ll, 0,03 mol) trong 60 mi
DCM. Thém tir tiv 4,57 mi TEA (0,033 mol). Bun
héi leu hdn hep thu dugc trong 5 gioy. Tiép theo
cac bwdc tién hanh nhu phurong phap A2, Lap lai
phan wng 2 I4n thu dwec higu suét trung binh dat
74,45%.

Phuong phap A3-2 (Str dung DMAP)

Phan tan 5,93 g ethyl (R)-thiazolidin-4-
carboxylat hydroclorid (H, 0,03 mol) trong 60 mi
DCM. Thém tu tir 4,03 g DMAP (0,033 mo!). Bun
héi lvu hdn hep thu dugc trong 5 gier. Tiép theo
céac budc tién hanh nhw phuong phap A2. Lap lai
phan &ng 2 1an thu duoc hiéu suat trung binh dat
73.26%.

Tiép tyc khdo sat ty 1& WTEA (mol), thoi
gian va nhiét d¢ pho hop cho budc chuyén Il
thanh IIl. Két qua thu dugre trinh bay trén bang 1
duéi day.

Bang 1: Két qua khdo sat dnh hudng ctia mot sé diéu kién nhiét do, thoi gian cia budc chuyén Il
thanh Il va ty 1é mol I/TEA 1én hidu suét phén tmg

STT Tylé WTEA(mol)  Nhiét d6 (°C) Thod gian (gio) KL sdn phdm (g)**  Hiéu suit (%)™
1 1:11 Hai luu* 5 5,45 74,45
2 1:1.1 Hbi luu 25 5.38 73,50
3 1:1.1 Hbi luu 1 5.45 7445
4 1:1.1 Hb! luu 0.5 5.09 69,54
5 1:141 20-25°C 1 4.99 68,17
6 114 20-25°C 2 5,50 7514
6 114 20-25°C 3 5.48 74.86
7 1:1.2 20-25°C 2 542 74.04
8 1:1.3 20-25°C 2 5.44 74,32
9 1:1.0 20-25°C 2 4,94 67,49

Ghi chii: Luong chél Il st dung. 5,93 g (0,03 mol), *~45°C: **Két qus 14 trung binh cta it nhét hai lAn thi nghiém

VGi higu suét sar khdc khong qua 3%.

Khao sat thay déi tAc nhan hoat héa nhom
carboxylic DCC bang mét sé tac nhén khéc

Mot sb tac nhan hoat héa khac thay thé
cho DCC nhu isobutylcloroformat, CDI dugc si
dung. Két qua thu dwere nhu sau:

Bang 2: K&t qua khao sét dnh hutng tac nhén hoat hoa nhom carboxylic va ty 1é mol tac nhan
hoat hoa/acid L-pyroglutamic 1én hiéu suét phan tng

STT__ Téc nhan hoat hoa Ty Ié mol tic nhin hoat hoa/acid L-py KL san pham (9)  Higu sudt (%)"
1 DCC 1.1 5.50 74.45

2 CDI 11 5,64 77.05

3 Isobutyl cloroformat 11 4.77 65,16

4 CDI 0.9.1 5.35 73,09

5 CDI 1idit 6.02 82,24

6 CDI 1,2.1 6.04 82,51

7 cDI 1.3:1 6,03 82,38

8 CDI 1.051 575 78,55

Ghi cht Luong chat ! sir dung’ 5,93 g (0.03 mol); ty 16 TEAJM = 1,1 giai doan gidi phong Il khuéy & 20-25°C/2
/6, "Két qua Ia trung binh cua it nh3t hai 1n thi nghiém vén hiéu sudl sai khac khong qué 3%. DCC =
dicyclohexyicarbodiimid. CDI = N,N'-carbodumidazol.
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Khao sat thay dbi phwong phap tinh ché

Tién hanh phan (ng vé&i cac didu kien da
duoc ira chon & trén. Sau khi thu duoc tia thd
mau trang duc hda tan vao mét lvong nudc trong
cbe thiy tinh ¢6 md, dat vao ndi cach thiy gia
nhiét 80°C va khudy nhe (bing dia thly tinh).
Thém dan nudc cho dén khi tan hoan toan &
80°C, hét khoang 50 ml. Ty Ié tia thé/nuwée ~ 1/7.

Thém tr tr mét lrgng ethanol (loai 96°) tuong
ung lan lvgt béng 1, 1,5, 1,75, 2 l4n lwgng nude,
vira thém, vira khudy va nhiét d6 duy tri & khoang
60-70°C. D& ngubi vé nhiét dd phong sau do d&
& nhiét d 2-8°C qua dém (~12 giy) thu duge bt
két tinh trdng &nh kim dep. Két qua hiéu suét cudi
cung clia phan trng véi tirng phurong phap két
tinh Gugc thé hién trong bang 3.

Bang 3: Két qua mét s6 didu kién két tinh bng cac hé dung méi khac nhau

KL sén pham Hiéu suit Nhiét dé néng chay

STT Dung mél két tinh 9 %) ) Nhan xét
1 EtOH/H,0 (1/1) 5.42 74.04 194-195 Tinh thé trdng. anh kim
2 EXOH/H,0 (1,5/1) 5,80 79,24 194-196 Tinh thé tréng, 4nh kim
3 EtOH/H,0 (1.75/1) 6,08 83,06 193-196 Tinh thé trdng, 4nh kim
4 EtOH/H,0 (2/1) 6,35 86.75 190-192 Tinh thé tring duc
6 Isopropanol/ H,0 (6/4 = 1,5/1) 6.02 82.24 194-196 Tinh thé tring, anh kim

Ghi cha: Lugng chat Il st dung: 5,93 g (0,03 mol). Luong nudc stz dung hoa tan san phém thd: ~50 mi. EtOH

St dung loai 96%.
Ban luan
V& Iywa chon phwong phap téng hop

Trong cac phuong phdp truc tiép téng hop
pidotimod tham khao duoc!*, phuong phap A1
vé ban chat ¢ 3 budc chinh, gdm: i) Chuyén
ester Il W dang mudi hydroclorid sang dang base
(chat Iy béng tac nhan kali carbonat va dung
mdi chiét la ethyl acetat. Day thyc chét chinh la
buéc didu ché chat IIl in situ; ity Ngung tu chat
1l véi acid L-pyroglutamic bang tac nhan hoat
héa DCC. Dung méi ding cho phan Gng chinh la
ethyl acetat; va iii) C6 dung méi phan (rng (ethyl
acetal) thu san pham trung gian ester tho, sau
d6 thiy phan thu san pham cudi dung pidotimod
bing dung dich NaOH.

Nhin chung, phwong phap nay khéng khac
phuwong phap diéu ché chat Il truvdc, sau do
ngung ty voi acid L-pyroglutamic, sau dé thiy
phan san phdm. Phuong phap ndy ciing c6 mét
sb nhugc diém la phai chiét lay chét Il sau do
1am khan bang natri sulfat khan. Sau khi 1am
khan ciing pha loc loai natri sulfat. Tiép dén, phai
lpc loai dicyclohexylurea tao thanh tir DCC. Sau
khi loc loai dicyclohexylurea lai can cé dung dich
18 m&i tién hanh thuy phan. Mot phuong phap
Vi nhidu thao tac sé gay kho khan khi trién khai
& quy mé san xuét. Hon nira, khi sir dung K,CO,
VA méi Inréng nudc dé chuyén ester 11t dang
mubi hydroclorid sang dang ester base (chéat 1Yy

TA..,...L ~ervmseas anmaceA IR NV S

kho tranh khdi mét phén ester bj thiy phan gidi
phang ra acid, gay that thoat nguyén liéu ester Il
ban dau. Day ciing la mét trong cac nguyén nhan
13m cho hiéu suét clia ca qua trinh khéng cao.

Cac phuong phap A2, A3 va Ad vé co ban 1a
giéng nhau, chi thay dung méi phan tng (toluen
voi A2, DCM voi A3, va n-hexan voi Ad). Trong
s6 cac dung méi nay DCM (phuong phap A2)
cho hiéu suét cao nhat.

Phuong phap A1 sir dung ethyl acetat lam
dung méi phan Ung. Ca hal phuong phap A1
va A2 ¢co diém chung & budc 1 13 gidi phong ra
ethyl (R)-thiazolidin-4-carboxylat (lll) dang base
trudc. Phuong phap A1 slv dyng kali carbonat
con phuong phap A2 sir dung natri bicarbonat.
V& cach fién hanh, phrong phap A1 phuc tap
hon phuong phap A2 & nhidu budc (chiét thu lay
dang base tir (R)-ethyl thiazolidin-4-carboxylat
hydroclond truée, sau khi ngung tu dang base
nay véi acid L-pyroglutamic lai chiét néng thu 1ay
san pham trung gian esler th 6i mén thiy phan
tao pidotimod). Cach tién hanh véi nhiéu thao tac
phirc tap nay s& gap khé khan khi trién khai san
xuat. Ngoai ra, sau budc chiétethyl (R)-thiazolidin-
4-carboxylat (lll) dang base, mac du dich chiét da
duoc lam khan bang natn sulfat khan song c6 thé
van chua loal dugc hoan toan nuec.

Phuong phap A2 d3 ¢o sy ¢3i tién co ban Sau
khi gial phong ethyl (R)-thiazolidin-4-carboxytal
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(ll) vao dung mai toluen, phan rng ngung tu voi
acid L-pyroglutamic duoc thuc hién tiép ngay.
Sau d6, phan (rng thiy phan dwoc tién hanh ndi
tiép ma khong qua budc co dung méi dé thu lay
dang ester trung gian. Vi li do nay ma phuong
phap A2 phai slr dung tac nhan tetrabutylamoni
hydrogen sulfat [am xuc tac chuyén pha. Cach tién
hanh theo phwong phap A2 rét thuan tién cho trién
khal san xuét do giam bot dwgce nhiéu bude cd
cAt dung méi trung gian. Tuy nhién, & buéc gidi
phéng ethyl (R)-thiazolidin-4-carboxylat (M), phan
trng gita NaHCO, v6i HCI két hop sinh ra nuéc
nén can phai loai nwoc bang cach héi lvu dung
mdi toluen qua éng dung calci clorid khan. Bay
cing chinh 1a nhwoc diém ctia phuong phap nay.

Khao sat thay déi mét sé diéu kién tip
phwong phap Iwa chon & trén

Khao st thay déi tac nhan NaHCO, bing
mét sé base khdc

Dé khic phyc nhuoc diém géy ra boi
NaHCO,, mét sb base khac nhu triethylamin
(TEA), 4-dimethylaminopyridin (DMAP) dugc
khdo sat thay thé cho tac nhan base nay.

Két qua khao sat cho thay TEA cho hiéu
suét c6 thé coi nhu twong duong DMAP. Xét
vé mat kinh t&, TEA c6 gia ré hon so véi DMAP.
Ngoal ra, viéc loai TEA dwv cing thuan Jon hon
so v&1 DMAP do TEA 1a chét Iong dé tao mudi
hydroclorid tan trong nwéc hon DMAP. Vi vay
TEA duoc lya chon cho khao sat tiép vé ty I& I/
TEA va théi gian, nhiét dd clia budc nay. Két qua
thu dugc diéu kién ty 1§ INTEA = 1/1,1, khudy 2
gi&r & nhiét 6 phong cho hiéu suat cao va co thé
str dung cho c4c nghién ctru khao sat tiép theo.

Khéo sat thay déi tic nhén hoat héa nhom
carboxylic DCC bing mét s tic nhan khic

DCC Ia tac nhan hoat hoa nhém carboxylic
kha hiéu qua va duoc dung phd bién & quy mé
phong thi nghiém. Tuy nhién, nhuoc diém cua
DCC Ia tao thanh dicyclohexylurea khong tan va
c&n phai loc loai bd trudc khi tién hanh giai doan
liép theo &' quy mé 16 thi day la mét buée khang
dé dang va gay hao hut san pham. Chinh vi vay
mot s6 tac nhan hoat hda nhom carboxylic khac
dugc khao sat nhu isobutylcloroformat, N,
carbodiimidazol (COI). Mt s6 tac nhan khac nhu
N-(3-dimethylaminopropyl)-N"-ethylcarbodimid,
HCI hay bis(2-oxo0-3-oxazolidinyl) phosphonic
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clorid (BOP-CI) ciing 1a nhirng tac nhan cé thé
stz dung song ddy la nhizng tac nhan dat va ciing
khéng phii hop cho diéu kién dung méi str dung
nén chung 6i khdng khao sat.

Két qua thi nghiém cho thdy khi st dung
isobuty! cloroformat, hiéu suét tao pidotimod
gidm manh xudng trung binh 65,16%. Két qua
nay co thé gidi thich la do kha nang hoat héa
cuda isobutyl cloroformat yéu hon so vai DCC.
Tuy nhién khi st? dung tac nhan hoat hoa la CD}
thi hiéu suat phan ¢ng kha tot, cao hon so véi
khi dung DCC trung binh khoang g&n 3%, Ngoai
ra ching t6i cling khéo sat thao tac thém CDI
vao hdn hop phan wng. Thay vi hoa tan CDI vao
dung moi phan trng DCM sau d6 nhé giot vao
khdi phan wng. co thé thém tir tir trgc tiép CDI
vao khéi phan tng, két hop véi khudy déu hdn
hop. Ca hai cach déu cho higu suét tuong ty.
Dac biét khi si¥ dung CD thi khéng can budc loc
loai urea. DAy cling c6 thé la Ii do hiéu suat tang
do san pham trung gian khong bj hao hyt trong
qua trinh loc riva.

V& ty 1é mol gitra tac nhan hoat héa va acid
L-pyroglutamic, cho dén thoi diém nay d8u duoc
slr dung & 1:1. Dé tim duoc ty 1& phu hep cho
hiéu suét cao, cac ty 1& 0,9:1, 1,1:1 dén 1,3:1 da
duoc khdo sat tiép theo Két qua cho thay khi ting
ty 1& CDI: acid L-pyroglutamic 1én 1,1:1 hiéu suht
phan ¥ng téng ro 1én 82,24%. Khi ty & mo! gitra
CDI va acid L-pyroglutamic tang tiép 1én 1,2:1
hodc 1,3:1, hiéu suét khong tang thém, Tuy nhién,
néu ty 1& CDlacid L-pyroglutamic giam xuéng
0,9.1, hiéu suét gidm manh Néu ty 1& CDI: acid
L-pyroglutamic chi tang tir 1:1 1én 1,05:1, higu
suét tang khong nhidu. Nhu vay co thé thay ty 18
CDl:acid L-pyroglutamic = 1,1:1 |a phi hgp nhét.

Nhu vay, sau mot qua trinh khao sat ching
16i da lya chon duge mat sé didu kién thay doi
cho phan ng tdng hop pidotimod tv Ila cho
hiéu sudt cao (82,44%), dé thirc hién va dé trién
khai & quy ma I¢n hon. Cac diéu kién chinh nhu
sau: i) Buéc 1: chuyén dang muéi hydroclond Il
thanh dang base Ill bang cach khuéy hén dich Il
trong DCM v&i TEA, ty 1& mol TEA/II = 1,1; nhiét
dé thwong (20-25°C), thon gian khudy: 2 gidn
iy Bugce 2: tiép theo, Il dugc ngung ty in sity
v¢i acid L-pyroglutamic, sir dung tac nhan hoat
héa la CDI, ty 1& mol CDl:acid L-pyroglutamic =
1,1:1, dung méi s& dung chinh 12 DCM tir budc
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1; i) Buoc 3: thiy phan pidotimod ethyi ester
hanh pidotimod thiec hién nhu 84 trinh bay trong
phurong phap A2 khdng co gi thay déi.

Khao sat thay déi phirong phap tinh ché

& phuong phap A2, san phdm thé duoc thu
bing cach acid hoa dich phan ng dén pH 1, sau
d6 két tinh lai trong isopropanol-nwdc dé duoc
san phdm mau trdng, c6 nhiét dd nong chay
dong (194-196°C). Tuy nhidn, nhugc diém cia
isopropanol ta kha nang bay hoi thap hon mét
sb alcol khac nhu methanol hodc ethanol nén
qua trinh sy cAn thoi gian dai hon ciing nhu dao
déu lién tuc, dac biét khi say lvong lon. Ngoai ra,
isopropanol c6 mui khé chju.

Xem xét dj tan ctia pidotimod chung t6i thay
pidotimod tan kha tét trong nuwac, dac bigt nudc
néng, song it tan trong ethanol. Vi vay phuwong
phap tinh ché than thian hon sG dung ethanol
dugc khdo sat.

Tién hanh phan ¢ng vén cac diéu kign da
dugc iwa chon & trén. Sau khi thu dugc tia thd
mau trdng duc hoa tan vao mét lvong nuéc trong
cbe thily tinh c6 md, dat vao ndi cach thiy gia
nhiét 80°C va khudy nhe (béing dia thay tinh).
Thém din nwéc cho dén khi tan hoan toan &
80°C, hét khoang 50 ml. Ty |é tua tho/nudc ~ 1/7.
Thém tir tir mét lwgng ethanol (loai 96%) tuong
(g 14n lwot biing 1, 1.5, 1,75, 2 lan luong nuoc,
viva thém, vira khudy va nhiét do duy tri & khoang
60-70°C. D& ngudi vé nhiét do phong sau do dé
& nhiét G 2-8°C qua dém (~12 gio) thu duoc bot
két tinh trdng anh kim dep

Két qua higu suét cudi cung cia phan Gng
v tirng phuong phap két tinh nhu sau: V&i ty
1¢ EtOH/H,0 = 1,75/1, hiéu suat thu dugc tuong
duong khi dung isopropanol/ H,0 (6/4 = 1.5/1).
Chét lvgng san pham ciing tuong duong. Khi
tang ty |& EtOH 1&n 2/1 so véi nudce, luong san
phdm thu duoc tang 1én. Tuy nhién, tinh thé 13n
mau dyc, khéng con anh kim. Nhigt do néng
chdy ciing giam, du hiéu cta tap két lia an san
phim tang. Két qua nay cho thdy hé dung mdi
EIOH/H,O (1,75/1) v&i thé tich nuére sir dung =7
13n khéi lugng san pham tho co thé su dyng lam
dung méi két tinh thay thé cho 1sopropanol/ H,0
(6/4) ban ddu Phuong phap nay ciing than thién
hon va giai doan say san pham nhanh hon so voi
khi s(r dyng 1sopropanol.
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Két luan

Nhw vay, ching t6i 8a nghién civu dugc quy
trinh téng hop duoc pidotimod tir chat trung
gian ethyl (R)-thiazolidin4-carboxylat.HCI. Quy
trinh da c¢6 nhixng cai lién co ban vé cach tién
hanh cing nhu didu kign phan tng (tién hanh
nhiéu buérc trong cing mét binh phan ng, si
dung TEA @& chuyén dang muéi hydroclorid cua
ethyl (R)-thiazolidin-4-carboxylat thanh dang
base, dung CDI lam tac nhan ngung tu véi acid
L-pyroglutamic, s dung xdc tac chuyén pha
cho buéc thiy phan pidotimod ethyl ester thanh
pidotimod). Hiéu suét téng hop pidotimod thu
duoc cao (~82% tir chat trung gian ethyl (R)-
thiazolidin-4-carboxylat. HC!). Quy trinh da duoc
4p dyng trién khai & quy md dén 100 g/mé va san
phdm da dwoc st dung dé xay dung tiéu chudn
co s& cho pidotimod tdng hop dugc. Cac két qua
lign quan dén xay dyng tiéu chudn co sé, kiém
nghiém va theo doi 4o 4n dinh cua pidotimod sé&
duoc trinh bay trong bai bao tiép theo.

L&y cam on: Dé tai dupc hosn thanh nhd kinh
phi cua dé tai cap B Y té c8p cho Nguyén Hai
Nam. Nhém nghién ctu xin tran lrong cam on.
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Téc dl;lng cua NL197... (Tiép theo trang 42)
Bang 2: Két qua dinh luong ham lrong MDA, PC va ly 1é GSH/GSSG

MDA (nmol/mg protein)
Sal. Gal. T™T 2d Gal+TMT  GLBO+TMT  GL160+TMT NL125+TMT NL18,5¢+TMT
TBsSE 2844023 1712016 599+035  3,14:0,14 3.81x0,13 3,080,198 4,37+0,16 5,6610,28
PC (nmol/mg protein)
TBeS.E Sal Gal. T™MT 2d Gal+TMT  GLBO+TMT  GL160+TMT NL12,5+TMT NL185+TMT
38110,22 3384032 1155¢0,71  6.37+0.25 7.3240,37 6.01£0,22  10.48:0.60 10472033
Ty 16 GSH/GSSG
— Sal. Gal. TMT 2d Gal+TMT ~ GLBO+TMT  GL160+TMT NL12,5¢TMT NL18,54TMT
43,532,35 48.33:2.01 17.41:062 3563+1,90 31,33£1,91 39514179 27,09:137  24,96¢1,61

Két luan

Trimethyltin (TMT) da dwoc ching minh gay
thoai hoa té bao thAn kinh viing hai ma 2. Piéu
tri dai ngay cao chiét ndm linh chi d6 (Ganoderma
lucidum) & liéu 80 mg/kg cho hiéu qua chéng
thoai hda té bao than kinh tét hon lidu 12,5 mg/
kg clia dan 4(3H)-quinazolinon, NL 197. Hiéu qua
ndy ¢o lién quan Gé&n kha ndng chdng stress oxy
héa té bao do TMT gay ra. Thang qua viéc dinh
luong MDA, PC va ty I1&é GSH/GSSG da ching t6
kha nang bao vé té bao nao khoi qua trinh peroxy
hoa lipid, oxy hda protein do tac déng ciia TMT
clia hop chat NL 197 va cao chiét tiv ndm linh chi
dé Linh chi dé liéu 80 mg/kg co kha nang lam
gidm ham lvong MDA twong dwong NL 197 liéu
12,5 mg/kg: nhung lai ¢6 kha nang lam giam ham
lugng PC va tang ty 18 GSH/GSSG cao hon so
vér NL 197 lidu 12,5 mg/kg. Linh chi dé litu 160
mg/kg co kha nang lam tang ty lé GSH/GSSG
cao hon so véi chat déi chirng dwong galantamin
liéu 10 mg/kg.

Loi cam on: Nghién clru nay dugc thye hién
VoI s\ tai trg chinh cua S& Khoa hoc va Cong
nghé Thanh phé Hb Chi Minh. Nhém nghién ctu
xin tran trong cam on.
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