TAP CHI Y - DUQC HQC QUAN SU SO 2-2019

Hé B4 Ngoc Minh'; Vi Binh Dwong'; Nguyén Thj Hanh?
Nguyén Quynh Hoa® Phan Dinh Chau®

TOM TAT

Muc tiéu: khao sat cac diéu kién dé tbng hop thalidomid theo phwong phap méi. Phuong
phép: st dung cac phan trng héa hoc co ban dé téng hop hop chét nay tir nguyén liéu ban dau
la axit phthalic va mononatri L-glutamat monohydrat (Ajinomoto). Két qua: da khao sat dwoc
céac diéu kién vé nhiét do, thoi gian, ty 1& mol gitra nhirng chat tham gia phan tng, cach thirc
thwc hién phan &ng téng hop thalidomid. Tt d6, lwa chon dwoc diéu kién thich hop dé téng
hop hop chét nay. Két ludn: da xay dwng dwoc quy trinh tdng hop thalidomid theo phwong
phap méi, hiéu suét tbng dat 49,78%.

* Ty khoa: Thalidomid; Axit phthalic; Mononatri L-glutamat monohydrat; Téng hop.

Study on a New Method for Synthesis of Thalidomide

Summary

Obijectives: To investigate the conditions for the synthesis of thalidomide. Methods: Using the
basic reactions to synthesize this compound from initial materials as phthalic acid va mononatri
L-glutamat monohydrat (Ajinomoto). Results: Investigating the conditions of the reaction
including: temperature, duration and mode of reaction; ratio of reactive agents of preparation of
thalidomide. From these results, we found out the conditions to synthesize this compound.
Conclusion: The thalidomide synthesis process has been developed under the new method, the
total yield was 49.78%.

* Keywords: Thalidomid; Phthalic acid; Mononatri L-glutamat monohydrat; Synthesis.

DAT VAN BE hiéu &ng gay quai thai cha thalidomid
Thalidomid nguyén 1a thudc an than Nhanh chéng duoc hai nha duoc ly nguoi
gay ngl dwoc s dung rat réng rai vao Dlc William McBride va Widukind Lenz
nhitng nam 1957 dén 1961 & nhidu nwec  Phat hién va chirng minh [6]. Nam 1961,
trén thé gidi. Nam 1956, thalidomid dwoc  thalidomid da bi rat khoi thi trwong cac
Cong ty Duwoc phdm Chemie Grunenthal nha khoa hoc wéc tinh, né gay anh
(Tay Durc) giodi thiéu va ban trén thi treong  hudng téi 10.000 tré em trén toan thé
dwdi tén contergan [5]. Nhwng sau do, cac  gidi [7].
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pha ra hoat tinh chi*a bénh cua né trong
viéc diéu tri ban nét dé do bénh phong
(ENL - Erythema Nodosum Leprosum)
[8]. T @6, cac codng trinh nghién ciru vé
thalidomid tang Ién nhanh choéng (theo
mot thdng ké nam 2006, tir nam 1957 dén
2006 c6 khoang > 7.000 cdng trinh khoa
hoc cong bd lién quan dén hop chét
thalidomid, riéeng ndm 2005 va 2006 mdi
nam coéng bb > 7.000 céng trinh) [9]. Sau
nhiéu nam nghién ctru, cac nha khoa hoc
da phat hién ra nhiéu tac dung chira bénh
vd cling quy gi4 cta hop chat nay nhu:
diéu tri ung thw gan giai doan sé&m, vira
va tién trién; diéu tri rdi loan mién dich do
nhiém HIV/AIDS; diéu tri viéem da khép
dang thap; bénh ban nét dé do phong;
diéu tri cac khéi u ac tinh... [10].

O Viét Nam, nhu cadu s dung
thalidomid dé diéu tri bénh rat I&n, nhwng
cho dén nay chwa cé co s& nao san xuat
hoat chat cling nhw dang bao ché cua
hoat chat nay. Ndm 2014, Cuc Quan ly
Duwoc, BO Y t& da cap sbé dang ky cho
phép lwu hanh mét sé biét dwoc cla
thalidomid nhw domid, thado, thalix [1]...
Tuy nhién, gia thanh van con khéa cao so
véi thu nhap cha nguwoi dan, mat khac
thoi gian diéu tri kéo dai nén vo clng tén
kém. Do d6, viéc san xuat thalidomid la
van dé rat dang quan tdm & Viét Nam.

Xuét phéat tr nhitng van dé trén, tw
nam 2009, nhém nghién clru cda Phan
DPinh Chau da bt dau nghién cu khao
séat tbng hop thalidomid [2, 3, 4]. Trong
pham vi bai b&o, ching t6i cdng bd
nghién cltu xay dwng quy trinh téng
hop hoat chat nay di tv anydrid phthalic
va mononatri L-glutamat monohydrat
(Ajinomoto).

POI TUQONG, VAT LIEU VA
PHUONG PHAP NGHIEN CcUU
1. Béi twong nghién ciru.
Xay dwng quy trinh san xuét thalidomid
dat tiéu chuan Duoc dién My 36 theo
phwong phap m&i di tr mononatri

L-glutamat monohydrat (Ajinomoto) va
anhydrid phthalic.

2. Nguyén liéu, héa chét.

Mononatri  L-glutamat  monohydrat
(Ajinomoto), anhydrid phthalic, oleum
65%, pyridin, benzen, dioxan, axit formic,
4-dimethylaminopyridin, diphenyl ether,
thioure, ure, amoni clorid, amoni acetat,
amoni thiocyanat dat tiéu chuén tinh khiét
va tinh khiét phan tich, chét chuan
thalidomid 99,98% (Hang Sigma).

3. Thiét bi nghién ctreu.

- Tién hanh sac ky 1&p mdéng (SKLM)
trén ban mong silicagel kieselgel 60 Fs,4
(Hang Merck), dén soi sac ky UV hai
buwd&c séng 254 va 360 nm.

- Nhiét d6 néng chay do trén may do
nhiét dé néng chay Stuart, SMP-10.

- Phé héng ngoai (IR) ghi trén may
GX-PerkinElmer (My).

- Phd khéi lwgng (MS) ghi trén may
AutoSpec Primer tai Phong Phan tich céu
trac-Vién Hoa hoc (Vién Khoa hoc va
Cong nghé Viét Nam).

- Phdé céng huéng tr hat nhan (*H-
NMR va “*C-NMR): ghi trén may Bruker-
AV500 tai Phong Phan tich c4u trac, Vién
Hoéa hoc (Vién Khoa hoc va Céng nghé
Viét Nam).

4. Phwong phap nghién ctru.

- S dung phan &ng hdéa hoc théng

31



TAP CHI Y - DUQC HQC QUAN SU SO 2-2019

thwong dé tdng hop san phdm dy kién.

- Theo d6i tién trinh phan (ng téng
hop bang SKLM.

- So' bo kiém tra do tinh khiét cta san
pham bang SKLM va do nhiét dé néng chay.

- X&c dinh cAu tric cua thalidomid téng

hop dwa trén két qud phan tich phd
hdng ngoai (IR), phd khéi lwong (MS),
phd céng hwéng tr hat nhan (*H-NMR va
3C-NMR).

- Kiém nghiém thalidomid tdng hop
theo tiéu chuan Duoc dién My (USP-36).

KET QUA NGHIEN Cl'U VA BAN LUAN

1. Co’ s& ctia phwong phap tong horp.

C6 nhiéu phwong phap tdng hop thalidomid dwoc cong bé di tir mot sd ddi nguyén
lieu khac nhau: anhydrid phthalic va axit L-glutamic [11]; anhydrid phthalic va L-

glutamin [12]...

Vé ky thuat trién khai phan (rng, chang téi thwc hién qué trinh phan &ng st dung
phwong phap héa hoc théng thueng trong dung méi va nhiét dé thich hop, tdng hop
thalidomid (1) di tir anhydrid phthalic (2) va mononatri L-glutamat (Ajinomoto) trong hai
bwéc phan ing di qua N-phthaloyl-L-glutamic acid (4) véi hiéu suét kha cao.
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So db phan trng téng hop thalidomid.

2. Téng hop N-phthaloyl-L-glutamic
axit (4).

Hoa tan 5,74 g (0,03 mol) mononatri L-
glutamat monohydrat trong 10 ml pyridin,
sau dé lam lanh hén hop xubng 0°C. Nhd
giot t t&» 2,0 ml oleum 65% vao hén hop
trén, khudy trong 20 phat. Sau dé, thém
4,45 g (0,03 mol) anhydrid phthalic (2)
vao hén hop phan @ng, khudy & 0°C
trong 15 phat. Bun héi lwu (115°C), duy tri
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khoadng 1,5 gi& dén khi hét anhydrid
phthalic (theo dai diém két thic phan &ng
bang SKLM vé&i hé dung moi:
benzen:dioxan:axit formic = 15:4:1), tiép
do, thém vao phan ng 25 ml nwéc, chinh
pH vé 1,1 - 1,2 bang dung dich HCI pha
lo&ng 1:1; khudy dung dich nay & nhiét do
14 - 16°C trong vong 2 gi®. Tla tao ra
duoc loc va rira v&i nwéce ba lan (3 x 5 ml);
sdy khd. Thu dwoc 5,49 g hop chét (4)
(hiéu suét 66,01%). San pham néng chay
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191 - 193°C.

IR (KBr) umax (cm-1): 3447,69 (O -
H); 3044,71 (CH, nhan thom); 2902,09
(CH, CH2); 1714,25 (C = O).

'H-NMR (DMSO) & (ppm): 7,865 -
7,917 (m, 4H; C-5, C-6, C-7, C-8); 4,792 -
4,821 (m, 1H, C-10); 2,234 - 2,503
(m, 4H, C-11 va C-12).

¥C-NMR (DMSO) & (ppm): 173,690
(C-13); 170,300 (C-14); 167,430 (C-1 va
C-3); 134,760 (C-6 va C-7); 131,260 (C-4
va C-9); 123,360 (C-5 va C-8); 51,050
(C-10); 30,330 (C-12); 23,660 (C-11).

MS: m/z 275,8 [M-H].

Chung t6i da khao sat anh hwéng cia
mét sb dung mdi khac nhau (acetonitril,
dioxan, pyridin, DMF) cling nhw nhiét do
thwc hién phan ng khac nhau (82°C,
102°C, 115°C, 153°C) dén hiéu suat phan
tng tdng hop chét trung gian (4) thay: dé
thwe hién dwoc quy trinh phan &ng, can
x ly loai nwéc khdi nguyén liéu bang
oleum 65% vé&i lwong dung 2 ml cho khéi
lwong 0,03 mol twong duwong 5,74 g
nguyén liéu; lwong nuwéc thich hop nhat
st dung trong x& ly hén hop sau phan
¢ng la 25 ml, khi gidm thé tich nwéc
xubng 20 ml, hiéu suét phan &ng gidm do
lwong nwdc qué it nén tao thanh hén hop
dac sau phan &ng, kho két tinh.

3. Téng hop 3-DL-phthalimidopiperid-
2,6-dion (thalidomid, 1).

Cho mét hén hop da nghién ky, tron
déu gébm 11,10 g (0,05 mol) axit N-
phthaloyl-DL-glutamic (4); 9,12 g (0,12
mol) thioure va 95 mg 4-DMAP vao binh
cau dung tich 100 ml, I&p sinh han, nhiét
ké, may khudy t, cho vao dé 10 ml
diphenylether. Vira khudy vira lam néng

hén hop phan (ng lén 175°C, duy tri
trong 2,0 gi&. Theo d&i diém két thic
phdn ng bang SKLM (hé dung moi:
benzen:dioxan:axit formic = 15:4:1). Sau
khi phan (ng két thuc, d& ngudi xubng
khodng 75°C, vira khudy vira cho vao
hén hop phan (ng trén 30 ml benzen,
khudy cho toi ra, dé& ngudi, loc loai dung
mai, riva lai tha hai 1an véi benzen (2 x 5 ml).
Thém vao tda loc 30 ml methanol, khudy
toi, dun néng 15 phut, cét loai dung moi
khodng 1/2 thé tich, tiép d6 vira khudy
vira lam lanh hén hop xubng 10 - 15°C
trong 2 gi®, loc hoac gan loai dung méi.
Lap lai qua trinh ngadm rira véi methanol
nay hai lan niva, sau dé loc hit kiét dung
mdi, thu dwoc thalidomid thé. Két tinh lai
thalidomid thé trong hén hop dung moi
dioxan-aceton, thu dwoc 7,79 gam
thalidomid (hiéu suét. 75,41%). San pham
néng chay 273 - 275°C.

IR (KBr, v"™): 3204,53 (N-H); 1776,
1697 (C=0).

MS: m/z 259 (M+H)".

'H-NMR (DMSO0) & 11,122 (s, 1H, NH);
7,943 - 7,875 (m, 4H, Ar); 5,179 - 5,143
(dd, 1H, CH); 2,936 - 2,864 (m, 1H, CH));
2,629 - 2494 (m, 2H, CH,CO)
2,096 - 2,049 (m, 2H, CH,CH,) ppm.

3C-NMR (DMSO) & 172,717; 169,809;
167,131; 134,855; 131,212; 123,389;
48,977; 30,915; 21,969 ppm.

Chung t6i da khao séat anh hudng clua
mot sb ngudn tac nhan cung cép
amoniac, ty 1& mol gitra hop chét (4) dung
moi, lwong dung méi st dung, nhiét dé
phdn &ng khac nhau dé thyc hién phan
tng dén hiéu suat phan &ng tdng hop
thalidomid (1) thay: ty 1& mol gitra hop
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chét (4) véi thioure Ia 1:3, phan trng dwoc
thwc hién trong diphenyl ether & nhiét d
175 - 180°C, xt ly loai tap chat bang cac
dung mbi khéng tan thalidomid (benzen,
methanol) cho két qua tét nhét.

4. Panh gia chat lwong san pham
thalidomid (1) san xuét ra.

- Po diém chay: nhiét do chay cta san
phdm thalidomid cac mé khac nhau dao
déng tir 272 - 276°C.

- Sac ky ban méng: so bd kiém tra
bang SKLM so véi chat chuan (v&i hé
dung méi trién khai la benzen:dioxan:acid
formic = 75:20:5) cho mdt vét gon Ién
ngang dung vét thalidomid chuén, hién thi
réo dwdi anh sang dén tr ngoai bwéc song
254 nm (Ry= 0,64).

- Sb ligu phan tich phd: phd IR, MS,
'H-NMR va “C-NMR cuta hop chét téng
hop dwoc va chéat thalidomid chuén
twong déi gidbng nhau (co6 cac pic dac
trwng cla tirng chat trén cac loai phd)
cling nhw diém chay va sic ky ban méng,
qua d6 két luan thalidomid tbng hop dwoc
la tinh khiét va c6 cau trac dung nhw dw
kién.

- Chét lvgng cla thalidomid téng hop
dwoc: da kiém nghiém san phadm theo
Duwoc dién My 2012 (USP-36). Két qua
glri mau kiém nghiém dat yéu cau chét
lwong theo Dwoc dién My USP-36. Phiéu
kiém nghiém sb KN: 15N-75 ngay 20
thang 01 nam 2015 cua Vién Kiém
nghiém, Nghién ctu Dwoc va Trang thiét
bi Y t& Quan doi.

KET LUAN

Da nghién ctru xdy dwng thanh cbng

quy trinh téng hop thalidomid theo
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phwong phap maoi, véi thao tac don gian,
tiéu tdn héa chéat, dung méi it hon, dé
dang trién khai quy mé Ién, hiéu suét tong
cla ca qua trinh dat 49,78%. Thalidomid
tbng hop ra tiéu chudn Duwoc dién My
2012 (USP-36). V&i phiéu kiém nghiém
s6 KN: 15N-75 ngay 20 thang 01 ndm 2015
cua Vién Kiém nghiém, Nghién ciru Duoc
va Trang thiét bi Y t& Quan doi.
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