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PHUONG PHAP PIEU CHE HOAT CHAT THALIDOMIDE

(57) Sdng ché dé cap dén phuong phap tng hop thalidomide (1) bao gém hai

budc: Bude mot la cho anhydrit phtalic (I) tdc dung véi axit L-glutamic (IT) trong

dung moi phan cuc, & nhiet do tir 81-153°C dé dugc axit N-phtaloyl- glutamic

(IIT), budce tiép theo 1a chuyén héa hgp chat méi tao thanh nay thanh thalidomide

(1) bang cich cho phan ting véi cdc "tdc nhan cung c4p nguén amoniac” trong

dung moi c¢6 nhiét do soi cao, & nhiét do 153-180°C.
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Linh vue ky thuit dwoe dé cap

Sang ché dé cap dén phuong phép diéu ché hoat chit lam thubc didu tri

ung thu thalidomide.
Tinh trang ky thuit cia sang ché

Thalidomide (1) c6 tén khoa hoc la 2-(2,6-dioxo-3-piperidinyl)-1H-
isoindol-1,3(2H)-dion, 1a mot hoat chit 1am thudc da tac dung: nguyén la mat
thubc an than gay ngt duoc sir dung rit rong rii vao nhitng ndm 1957 dén 1961
& nhidu nude trén thé giéi do hidu qua cao va doc tinh thip hon cac thudc an
thin gy ngt luc bdy gio. Nhung trong ndm 1961 do phat hién ra thubc nay 1a
nguyén nhan truc tiép gdy ra cac di tat thai nhi ma ba me st dung thalidomide
trong thoi ki mang thai, ké tir d6 tit ca cac biét duoc chira thalidomide déu bj

cam st dung 0 tat ca cac nudc.

Tuy nhién, cac nha khoa hoc van khong nging nghién ctru va kham phé
nhitng tdc dung mdi cling nhu doc tinh cua thalidomide. Vi vay, tor ngay
26/5/2006 FDA d3 chinh thtrc cong nhan thalidomide 13 thubc sir dung trong
diéu tri ung thu da u tiy xwong va hién nay thalidomide d duoc st dung véi
nhimng chi dinh nhu: didu tri cac khdi u 4c tinh, ung thu da u tiy xwong, viém
khép dang thap, rdi loan mién dich do nhiém HIV, bénh ban nét d6 do phong
(ENL), rdi loan than kinh, ung thu gan giai doan sém, giai doan vira va tién

trién véi céc biét dugce Thalomid, Domid, Myrin, Thalide...vv.

(1) Nam 1957, 1an dau tién thalidomide (1) dugc Chemie Grunenthal
cong bd don yéu ciu cap bing sang ché Anh (s6 cong bd GB 768821 A) nhu la
thubc an than gy ngu; qua trinh diéu ché dugc moé ta 13 nung ndng chay dong

vong anhydrit N-phtaloyl-glutamic véi ure & 170-180°C.
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(2) Nam 1997, G.W. Muller cong b ban quyén sang ché My (US
5,605,914) tong hop thalidomide bang céach cho N-carboxyphtalimit phan {mg
v6i L-glutamin v&i sy c¢6 mat ctia Na,COjs trong nudc, san pham N-phtaloyl L-
glutamin dugc chuyén héa thanh thalidomide bang cach cho phan tmg véi

carbonyldiimidazol va 4-dimetylpyridin trong tetrahydrofuran hoi luu 16 gio .

(3) Nam 2001, Julio A. Seijas va CS thuc hién phan @mg téng hop
thalidomide di tir axit N-phtaloyl-L-glutamic (III) va ure trong 10 vi séng gia
dinh, cong sudt 1000W, trong 15 phut, tach 14y san phdm bing sic ky cot (Julio
A. Seijas et al.: Synthesis, 2001, 999).

(4) Nam 2003, mét ban quyén Trung qudc (CN 1,405,166) c6ng b viéc
diéu ché thalidomide bang cach cho anhydrit phtalic phan tng véi L-glutamin,
sau d6 N-phtaloyl-L-glutamin nhan dugc cho xi Iy v6i dioxan trong diéu kién &

nhiét d6 cao (200 °C) trong chin khong.

(5) Nam 2005, mét bing phat minh Chau Au (EP 1,602,654) ciing da
cong bd vé téng hop thalidomide véi phuong phap duoc cho 13 ngén gon: tién
hanh trong mét ndi phan tng bing cach cho L-glutamin phtaloyl hoéa véi
anhydrit phtalic hodc N-carboxyphtalimit d& cho N-phtaloyl L-glutamin, tiép
d6 cho hop chit nay truc tiép dugc chuyén hoa thanh thalidomide bang céch su

dung tac nhan ngung tu (carbonyldiimidazol va thionyl clorua).

(6) Nam 2005, Ravi Varala va Srinivas R. Adapa (Organic Process
Research & Development 2005, 9, 853-856) thi thuc hién phan tmg dong vong
tao thalidomide tir dimetyl este cta axit N-phtaloyl L-glutamic véi Na/NH;
long.

(7) Nam 2008, Ray, Purna, Chandra d3 cong b bang phat minh sang ché
doc quyén_ vé téng hgp thalidomide (WO 2008/035378 A2), theo day
thalidomide dugc tong hop tir anhydrit phtalic va L-glutamin trong hai budc
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qua hop chét trung gian 13 N-phtaloyl L-glutamin, sau d6 dong vong hop chét

nay bang tac nhan ngung tu carbonyldiimidazol va xuc tac 4-dimetylpyridin.

Cac phuong phap néu trén bén canh nhiing vu diém 13 tim ra dugc
‘nhimg phuong phap méi dé tong hop thalidomide thi mdi phuong phép ciing
con ¢6 nhing nhuoc diém nhét dinh. Cic nhugc nay cé thé chia thanh hai

nhdém sau day:
- Sir dung cac hoa chit dét tién, kho kiém (phwong phép (2), (5), (7)).

- Str dung k¥ thuat phuc tap, kho thao tac, khé thuc thi (phuong phéap
(1), (3), (4), (6)), san pham tao ra c6 mau sdm kho tinh ché, mudn co
san pham tinh khiét phai tinh ché bang séc ky cot (phwong phép (1),
3))-

Do cic uu nhuge diém néu trén nén trong san xuit van c6 nhu ciu
nghién ctru va phat trién cac phuong phap méi dé didu ché thalidomide nhdm
khéc phuc, loai trir dugce cac nhuoc diém nhu: phan tng phai thuc hién ¢ nhiét
d6 qua cao, 4p sudt 16n, thuc hién trong chan khéng, phai sit dung cac loai
nguyén phu li€u, xtc tac d4t tién, khong bén viing, kho kiém trén thi truong,
hodc phai thyc hién phan Gng va xu 1}7 tinh ché san phdm theo mot quy trinh
phirc tap, ton kém (chay séc ky c6t) hodc thoi gian phan (mg kéo dai cia cac
phuong phép néu trén, nghia 1 x4y dung duoc quy trinh san xuét thalidomide

don gian, 6n dinh, an toan, hiéu qua hon (hiéu suat cao dé c6 thé ha gia thanh).
Ban chit k§ thuit cia sang ché

Pé dat duge muyc dich dd néu trén, sang ché dé ra cac giai phap diéu ché
hoat chét thalidomide (13 2-(2,6-dioxo-3-piperidinyl)-1H-isoindol-1,3(2H)-
dion) mai, cai tién, don gian, nguyén li€u dé kiém, hiéu suét cao dé c6 thé trién

khai trong san xuét.
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Theo day giai phap dua ra 1a phuong phéap tong hop thalidomide (1) di tir
anhyrdrid phtalic (I) va L-glutamic (II) trong hai budc 1a: cho anhydrit phtalic
tac dung véi axit L-glutamic dé& dugc axit N-phtaloyl-L-glutamic (III), budc
tiép theo 13 dong vong axit N-phtaloyl-L-glutamic thanh thalidomide trong su

hién dién cua cac “tac nhén cung cap ngudn amoniac”.

o 8 O 1

9 12
VAN :\14—\0103%
o + H2N~<_\COOH Dung moi, 6 ) é%OH ,
COOH 3
5 o . 14
I O I i |

8 0O
9 11 12
Téc nhan cung cdp NH3, 4-DMAP,, A 7 1 13
> 4 N—10 O
Dung moi 6 2 “NH
5 3% 14
' 1

M5 ta chi tiét sang ché

- Bu6c thir nhit 13 diu ché axit N-phtaloyl-glutamic (III), bao ham
phén Umg gitta anhydrit phtalic (I) véi axit L-glutamic (IT) trong cac dung moi
phén cuc nhu axetonitryl, dioxan, pyridin, dimetylformamit, hozc hon hop cia
ching, & nhiét do tir 81°C dén 153°C. Viéc xur Iy tach phén 1ap 14y san phdm
trung gian IMI 1a vira két hop loai tap chit trong nudc, vira diéu chinh diém
dang dién, vira ha nhiét d6 dé thu duoc axit N-phtaloyl-glutamic (III) ¢6 hiéu
sudt khd cao va chit lugng dap tmg cho yéu ciu nguyén liéu cua giai doan tiép

theo.

- Budc thir hai 14 téng hop thalidomide (1): Hop chat axit N-phtaloyl-L-
glutamic (III) nhan dugc & trén duoc chuyén hoa thanh thalidomide (1) bang
cach nung noéng véi su hién dién cda cac “tac nhan cung cép ngudn amoniac”

va xic tac 4-dimetylamino-pyridin trong dung moi vira 13 chét tai nhiét cé nhiét
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do so6i cao, tro v6i phan tmg, ¢ nhiét do 153°C dén 185 °C. Viéc xir ly tach
phan 1ap lay san pham thalidomide thé trén co s& loai bd cac tap chét bang
nude va bang cac dung méi hitu co khong tan thalidomide nhu metanol, etanol
va tinh ché bang cach két tinh lai san phdm thé trong hdn hop dung méi hitu co

(nhu dioxan-axeton, dioxan-ete, dioxan-etanol).

Theo mét phuwong an ciia sang ché thi trong budc thtr hai nay cac “tac
nhan cung cap ngudn amoniac” dugc st dung trong phan tng dé chuyén nhém
chtrc carboxylic thanh chirc amid la thioure, urea, amoni clorid, ma t5t nhét 1a

thioure.

Theo mot phuong an khac cia sang ché 13 d& cho hdn hop phan tng
khéong bi nung néng cuc bod thi phan tng dwoc tién hanh trong mét chit léng,
chét 16ng nay vira la dung moi vira 14 chét tai nhiét, c6 nhiét do séi cao tir
153°C dén 185°C, tro véi phan tng duoc s dung d6 1a diphenyl ete,

dimetylaminoaxetamit, dimetylaminoformamit ma tot nhit 1a diphenyl ete.

Theo mét phuong an khac 1a dé tinh ché thalidomide (1) khong can phai
st dung phuong phap sic ky cot thi viéc xir Iy tach phan lap, tinh ché
thalidomide dugc tién hanh trén co s& loai bd cac tap chét bing nudc va b%mg
dung mdi hitu co khong tan thalidomide nhu metanol, etanol va tinh ché béng

cach két tinh lai san phdm thé trong hdn hop dung dung moéi.
Theo day:

Giai doan 1: 1 mol anhydrit phtalic (I) va 1 mol axit L-glutamic (II) dugc
hoa tan trong dung moéi phadn cuc nhu axetonitryl, dioxan, pyridin,
dimetylformamit, hoic hdn hop ctia chiing nhung tét nhét 1a pyridin véi luong
t6i thiu, sau d6 vira khudy vira dun hoi luu cho dén khi phan tmg két thic
(theo d3i bang sic ky ban moéng). Sau khi phan tGng két thic cho vao dé mot

luong nudce gap sau lan lugng dung moi st dung, sau do vira khudy vira lam
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ngudi téi nhiét do phong, dung HCI pha lodng 1:1 chinh pH vé 1,2 , khudy tiép
2 gio & 10-15°C, tua tao ra duoc loc, rira lai véi nude ba 14n, hat kiét, séy kho

thu duoc axit N-phtaloyl-L-glutamic (III) c6 diém chay 191-193°C.

Giai doan 2: 1 mol axit N-phtaloyl-L-glutamic (XII) (diéu ché ra & trén)
tron déu va nghién k§ véi 2-3 mol “tdc nhan cung cdp ngudn amoniac” va
khoang 0,01 mol 4-dimetylamino-pyridin, sau d6 cho vao hdn hop nay250 ml
chét tai nhiét (diphenyl ete, dimetylformamit, dimetylaxetamit) dun néng lén
khoang 153°C dén 185°C cho dén khi phan tmg két thiic (theo ddi bang sic ky
ban mong), sau do pha loang véi 500 ml dung moi khong tan thalidomide (n-
hexan hodc nudc) va két hop véi khuéy lam lanh cho t61 khi tia tao ra, loc, hut
kiét lay taa. Tiép d6 cho vao tia 700 ml metanol, khudy lam néng dén sbi va
dun hdi luu cho tan hét, tiép d6 cit loai 1/2 thé tich, sau d6 1am lanh 2 gio &6 10-
15 °C, loc hodc gan loai dung mdi. cin duoc tiép tuc ngdm rua 2 1an nhu thé
nira, sau d6 loc hit kiét dung méi, thu duoc thalidomide tho. Két tinh lai va tay
mau trong hdn hop dung méi dioxan - axeton thu duoc thalidomide (1), diém

chay 270-272°C.

Phuong phap diéu ché thalidomide theo giai phap nhu néu & trén don
gian va c6 nhiéu diém uu viét, nhd d6 gép phan lam cho hiéu suét cta qua trinh
san xuét thalidomide cta giai phap dat duoc kha cao.

Pé minh hoa cu thé cho sang ché, & day xin dua ra mot s vi du, nhung
diéu d6 khong c6 nghia la gia tri clia giai phap chi bé hep & cac vi du dugc néu
ma voi phuong phép tong quat nay c6 thé ding dé diéu ché thalidomide vdi cac

dicu kién deé cap trong ndi dung bao hd ctia sang che.

Vi du thire hién sang ché

Sang ché s€ tré nén rd rang hon qua viéc tham khao mdgt s6 vi du sau

day:
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Vidul:

Cho 7,42 g (0,05 mol) anhydrit phtalic vao binh ba ¢6 dung tich 100 ml,
c¢6 lap sinh han, nhiét ké, phéu nho giot, may khudy tir, cho vao d6 20 ml
pyridin, khudy 10 phut, tiép d6 cho thém vao dung dich nay 7,36g (0,05 mol)
acid L-glutamic . Vira khudy vira lam néng dén s6i, sau d6 dun hdi luu 1,5 gio.
Sau khi phan tng két thic, cit loai dung méi & ap sudt giam, tiép do vira khudy
vlra cho vao hdn hop phan tmg nay 60 ml nuéc néng, sau d6 dung dung dich
HCI pha loding 1:1 tir tir dwa pH vé 1,2, khudy thém 15 phat, tiép d6 vira khudy
vira 1am lanh 2 gio & 10-15 °C, tha tao ra duogc loc qua phéu Buchner, rira lai
v6i nudc ba lan (3x5ml), hat kiét, séy kho, thu dugc 11,80 g axit N-phtaloyl-L-
glutamic (hiu suét 85,16%). San pham 13 hop chit mau tring, diém chay 191 -
193°C; Rf = 0,41 (benzen : dioxan : acid formic = 75 : 20 : 5); IR (KBr) Upay
(cm-1): 3447,69 (O-H); 3057,72 (CH, nhan thom); 2923,11 (CH, CH2);
1716,05 (C=0). MS: m/z 276 [M-H]; "H-NMR (DMSO) & (ppm): 12,634 (s,
2H, COOH); 7,857-7,875 (m, 4H: C5-H, C6-H, C7-H, C8-H ); 4,771- 4,813
(m, 1H, C10-H); 2,249 — 2,509 (m, 4H, C11-H2 va C11-H2). "C-NMR
(DMSO) 8 (ppm): 173,690 (C13); 170,113 (C14); 167,345 (C1, C3); 134,649
(C6 va C7); 131,262 (C4 va C9); 123,275 (C5 va C8); 51,105 (C10); 30,355
(C12); 23,645 (C11). |

Vidu 2:

Cho 7,43 g (0,05 mol) anhydrit phtalic vao binh ba ¢6 dung tich 100 ml,
c6 ldp sinh han, nhiét ké, phéu nho giot, may khudy tr, cho vao d6 8ml
pyridin, khudy 10 phit, tiép d6 cho thém vao dung dich nay 7,34g (0,05 mol)
acid L-glutamic. Vira khudy vira 1am néng dén séi, sau d6 dun hoi luu 1,2 gid.
Sau khi phan tmg két thiuc, dé nguoi xudng 90-95°C, vira khudy vira cho vao
hon hop phan ng trén 60 ml nude néng, sau d6 ding dung dich HCI pha lodng
1:1 tir tir dwa pH vé 1,2, khudy thém 15 phit, tiép d6 vira khudy vira lam lanh 2
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gio & 10-15 °C, tia tao ra duoc loc qua phéu Buchner, rira lai véi nude ba 1an
(3x5ml), hat kiét, siy khé, thu duoc 11,69 g axit N-phtaloyl-L-glutamic (hiéu
sudt 84,35 %). San phim la hop chét mau trang, diém chay 191 - 193°C

Vi du 3:

Cho 7,46 g (0,05 mol) anhydrit phtalic vao binh ba ¢6 dung tich 100 ml,
c6 lap sinh han, nhiét k&, phéu nho giot, may khudy tir, cho vao d6 8 ml
dimetylformamit, khudy 10 phut, tiép d6 cho thém vao dung dich nay 7,39g
(0,05 mol) acid L-glutamic. Vira khudy vira lam néng dén soi, sau d6 dun hdi
luu 2 gio. Sau khi phan tng két thic, dé ngudi xudng 90-95°C, vira khudy vira
cho vao hdn hop phan tmg trén 60 ml nudc nong, sau do dung dung dich HCl
pha lodng 1:1 tir tir dua pH vé 1,2; khudy thém 15 phut, tiép d6 vira khudy vira
lam lanh 2 gid & 10-15 °C, tda tao ra duoc loc qua phéu Buchner, rira lai voi
nude ba lan (3x5ml), hut kiét, sy khé thu duoc 9,56g axit N—phtaioyl-L-
glutamic (hiéu suat 68,97%). San pham 13 hop chét mau tréng, diém chay 191 -
193°C

Vi du 4:

Cho 7,47 g (0,05 mol) anhydrit phtalic vao binh ba ¢6 dung tich 100 ml,
c¢6 lap sinh han, nhiét ké, phéu nho giot, may khudy tir, cho vao d6 8 ml
axetonitril, khudy 10 phut, tiép d6 cho thém vao dung dich nay 7,30g (0,05
mol) axit L-glutamic. Vira khudy vira 1am néng dén s6i, sau d6 dun hdi luu 25
gid. Sau khi phan tmg két thuc, dé ngudi xudng 90-95°C, vira khudy vira cho
vao hén hop phan tng trén 60 ml nudc néng, sau d6 ding dung dich HCI pha
loang 1:1 tur tir dua pH yé 1,2; khudy thém 15 phut, tiép d6 vira khudy vira lam
lanh 2 gio & 10-15 °C, tda tao ra duge loc qua phéu Buchner, rira lai véi nudc
ba lan (3x5ml), hit kiét, sdy kho, thu duoc 8,68g axit N-phtaloyl-L-glutamic
(hiu suat 62,65%). San phdm 14 hop chit mau tring, diém chay 191 - 193°C
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Vidu5:

Cho mdt hdn hop da dugc nghién k¥, tron déu gdém 11,15 g (0,04 mol)
axit N-phtaloyl-L-glutamic, 9,13g (0,12 mol) thioure va 95 mg 4-
dimetylamino-pyridin vao binh cau ba ¢6 dung tich 100 ml, cho vao dé 10 ml
diphenylete. Vira khudy vira lam néng hon hop phan tng 1én 180-185°C va duy
tri nhiét do nay trong 2 gid. Sau d6 dé ngudi xubng 55-60 °C va cho vao hdn
hop nay 20 ml n-hexan, khuéy cho toi ra, dé ngudi, loc loai dung moi, hat kiét
thu tta. Tiép d6 cho vao tiia 30 ml metanol, vira khudy vira dun hdi luu cho cho
t6i luc tan, sau d6 cat loai b6t 1/2 thé tich, tiép d6 1am lanh 2 gid, loc hodc gan
loai dung rﬁéi. 1am 13p lai qua trinh ngdm rira v&i metanol nay hai lan nita, sau
d6 loc hut kiét dung mdi, thu dugc thalidmide thd. Két tinh lai va tdy mau
thalidomide tho trong hon hop dung mdi dioxan-axeton, thu dugc 7,79g
thalidomide (hiéu sudt 75,41%). San phdm thalidomide c6 diém chay 270-
272°C; Rf = 0,5 (benzen : dioxan : acid formic = 75 : 20 : 5). IR (KBr) vpmax
(cm-1): 3204,53 (N-H); 3097,99 (CH nhén thom) va 2924,13 (CH2); 1776,46
(C=0, C1, C3);1697,16 (C=0, C13 va C14).;MS: m/z 257 [M-H].; '"H-NMR
(DMSO) é(ppm): 11,192 (s, 1H, NH); 7,943-7,852 (m, 4H, C5-H, C6-H, C7-H,
C8-H); 5,191- 5,143 (dd, 1H, C10-H, J=12,5 Hz va J = 5,5 Hz); 2,925-2,844
(m, 1H, C12-Ha); 2,435-2,116 (m, 2H, C11-H2); 2,049-2,096 (m, 1H, Cl12-
Hb).;C-NMR (DMSO) o (ppm): 171,717 (C13); 169,809 (C14); 167,131 (C1,
C3); 134,855 (C6 va C7); 131,212 (C4 va C9); 123,389 (C5 va C8); 48,977
(C10); 30,915 (C12); 21,969 (C11).

Vidu6:

Cho mot hdn hop da duoc nghién k¥, tron déu gém 11,10 g (0,04 mol)
axit N-phtaloyl-L-glutamic, 9,12g (0,12 mol) thioure va 95 mg 4-
dimetylamino-pyridin vao binh cau ba cb dung tich 100 ml, cho vao d6 10 ml

diphenylete. Vira khudy vira 1am néng hdn hop phan tnglén 170-175°C va duy

-10-
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tri nhiét do nay trong 2,5 gio. Sau d6 dé ngudi xudng 55-60 °C va cho vao hdn
hop nay 20 ml n-hexan, khué’iy cho toi ré, dé ngudi, loc loai dung méi,, hut kiét.
Tiép d6 cho vao tia 30 ml metanol, vira khudy vira dun hdi luu cho cho t6i ltic
tan, sau d6 cat loai b6t 1/2 thé tich, tiép d6 1am lanh 2 gio, loc hodc gan loai
dung méi. lam 1ap lai qua trinh ngdm rira v6i metanol nay hai lan nita, sau do
loc hit kiét dung méi, thu dugc thalidomide thd. Két tinh lai va tdy mau
thalidomide thoé trong hén hop dung méi dioxan—axetdn, thu dugc 7,45¢g
thalidomide (hiéu sudt 72,16%). San phdm thalidomide c6 diém chay 270-
272°C.

Vidu7:

Cho mét hon hop da duoge nghién k¥, tron déu gdm 11,15 g (0,04 mol)
axit N-phtaloyl-L-glutamic, 9,15g (0,12 mol) thioure va 95 mg 4-
dimetylamino-pyridin vao binh cau ba ¢b dung tich 100 ml, cho vao dé 10 ml
dietylaxetamit. Vira khudy vira lam néng hdn hop phan tng 1én dén so6i (163-
165°C) va dun hdi luu trong 3 gidr. Sau do dé ngudi xubng 90-95 °C va cho vao
hon hop nay 20 ml nuéc, khudy cho toi ra, & lanh, loc loai dung méi,, hit kiét
thu taa. Tiép d6 cho vao taa 30 ml metanol, vira khudy vira dun hdi luu cho cho
t6i e tan, sau d6 cat loai bt 1/2 thé tich, tiép d6 lam lanh 2 gid, loc hodic gan
loai dung mdi. lam 13p lai qua trinh ngAm rtra véi metanol nay hai lan nita, sau
d6 loc hut kiét dung méi, thu dugc thalidmidethd. Két tinh lai va tdy mau
thalidomide thé trong hdn hgp dung moi dioxan-axeton, thu dugc 6,53g
thalidomide (hiéu sudt 63,24%). San phdm thalidomide c6 diém chay 270-
272°C.

Vidu 8:

Cho mét hon hop di duoc nghién k¥, tron déu gdm 11,16 g (0,04 mol)
axit N-phtaloyl-L-glutamic, 9,17g (0,12 mol) thioure va 95 mg 4-
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dimetylamino-pyridin vao binh cu ba ¢é dung tich 100 ml, cho vao d6 10 ml
dietylformamit. Vira khudy vira lam néng hdn hop phan tng 1én dén s6i (153°C)
va dun hoi luu trong 3 gid. Sau d6 dé ngudi xudng 90-95 °C va cho vao hdn
hop nay 20 ml nuée, khudy cho toi ra, dé lanh, loc loai dung moi, hut kiét thu
tia. Tiép d6 cho vao tiia 30 ml metanol, vira khudy vira dun hoi luu cho cho t6i
lac tan, sau d6 cit loai bot 1/2 thé tich, tiép do6 lam lanh 2 gio, loc hodc gan loai
dung méi. 1am lp lai qué trinh ngam rira véi metanol nay hai 1an nita, sau do
loc hut kiét dung méi, thu duogc thalidomide thé. Két tinh lai va tdy mdu
thalidomide thé trong hdon hgp dung méi dioxan-axeton, thu dugc 6,39g
thalidomide (hiéu sudt 61,88%). San phim thalidomide.c6 diém chay 270-
272°C.
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Yéu cau bao ho

1. Phuong phép diéu ché hoat chét thalidomide di tir nguyén liéu anhydrit
phtalic va axit L-glutamic thong qua axit N-phtaloyl- L-glutamic bao gdm hai

budc:

a) cho anhydrit phtalic phan Ung véi axit L-glutamic trong dung moi
phan cuc 14 axetonitril, dioxan, pyridin, dimetylformamit, hodc hén hop cta
dimetylformamit-axetonitril, & nhiét d6 81-153°C, sau d6é xi 1y tach phan lap
axit N-phtaloyl-L-glutamic thu dugc bing cach dé hdn hop vao nuéc nong, sau
d6 diéu chinh diém ding dién va ha nhiét d6 xudng 10-15°C, thu duoc axit N-
phtaloyl-L-glutamic;

b) cho hop chét axit N-phtaloyl-L-glutamic vira thu duoc tiép tuc chuyén
hoa déng vong thanh thalidomide véi sy ¢6 mit ctia “tac nhan cung cép ngudn
ammoniac” 13 ure hodc thioure hodc amoni clorua, va chit xtc tac
dimetylamino-pyridin, trong dung moéi la diphenylete, dimetylformamit hoic
dimetylaxetamit, & nhiét do 153-180°C, tiép dé loai tap chit va phéan 1ap san
pham bang cach két hop giita nudc v6i metanol hodc etanol, va két tinh lai
trong hon hop dung méi hitu co 13 dioxan-ete, dioxan-axeton hodc dioxan-

etanol dé thu dugc thalidomide tinh khiét.
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