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(54) PHUONG PHAP TONG HOP HOAT CHAT THALIDOMID

(57) Sang ché dé cap dén phuong phap diéu ché thalidomid (1) cai tién, don gian, nguyén
lidu dé kiém, hiéu suét cao dé c6 thé trién khai trong san xuat.

Cu thé, phuong phap theo sang ché duoc thuc hién trong hai hodc ba budc: budc mot 1a
cho N-etoxycacbonylphthalimit (2) tic dung v&i1 mononatri L-glutamic monohydrat (3 -
bot ngot Ajinomoto) trong dung méi 1a nudc véi sy co mit cua bazo yéu nhu natri
cacbonat hodc kali cacbonat, & nhiét do tir 20-35°C dé dugc axit N-phthaloyl-L-glutamic
(4), budc tiép theo 1a chuyén héa hop chit méi tao thanh nay thanh anhydrit N-phthaloyl-
DL-glutamic (5), sau d6 amit hoa déng vong hop chit 4 hodc 5 thanh thalidomid (1) bang
cach cho hop chat 4 hodc 5 phan tmg véi ure hoic thioure trong dietyl axetylamit hoic
diphenyl ete & nhiét d6 tir 163°C dén 185°C.



30194

Linh virc ky thuit dwoc dé cap

Sang ché dé cap dén phuong phap méi, hidu qua dé tdng hop hoat chat
lam thudc didu tri ung thu thalidomid di tir N-etoxycacbonylphthalimit va

mononatri L-glutamat monohydrat.
Tinh trang ky thuit cia sdng ché

Thalidomid (1) c¢6 tén hoda hoc la 2-(4,6-dioxo-3-piperidinyl)-1H-
isoindole-1,3(2H)-dion, 12 m6t hoat chat lam thudc da tac dung: nguyén 1a mot
thubc an thin gy ngu duoc sir dung rit rong rai vao nhitng nam 1957 dén 1961
& nhidu nudc trén thé giéi do hidu qua cao va doc tinh thdp hon cic thudc an
thin gdy ngi lac bay gid. Nhung trong nim 1961 do phat hién ra thuc nay 1a
nguyén nhén truc tiép giy ra cic di tit thai nhi ma ba me sir dung thalidomid
trong thoi ki mang thai, k& tir d6 tAt ca cac biét duge chia thalidomid déu bi cAm

st dung & tat ca cac nudc.

Tuy nhién, cdc nha khoa hoc van khong ngling nghién ctru va kham pha
nhiing tac dung méi cling nhu doc tinh cta thalidomid va nhidu tic dung mdéi
cua thalidomid da dugc kham phé dua vao trong didu tri nhu: diéu tri céc khdiu
4c tinh, ung thu da u tily xwong, viém khép dang thip, réi loan midn dich do
nhiém HIV, bénh ban ndt dé do phong (ENL), rdi loan than kinh, ung thu gan
giai doan sém, giai doan vira va tién trién. Vi vay, tir ngdy 26/5/2006 FDA da
chinh thirc cong nhan thalidomid 14 thudc st dung trong diéu tri ung thu da u tiy

xuong véi cac biét dugec Thalomid, Domid, Myrin, Thalide...vv.
C6 rét nhidu phuong phéap téng hop thalidomid da dugc cong bé:

(1) Nam 1957, 14n dAu tién thalidomid dwgc Chemie Grunenthal cong b

(patent GB 76882) 1am thudc an than gdy ngli; qué trinh didu ché duge mo ta 1a
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nung néng chdy dong vong anhydrit N-phtaloyl-glutamic véi ure & 170-180 °C,
hiéu suit cta quy trinh dat khoang 40%.

(2) Nam 1997, G.W. Muller cong bd séng ché (US 5,605,914) tong hop
thalidomid bang cach cho N-cacboxyphtalimit phan tmg v&i L-glutamin véi sy
¢6 mit ciia Na,COj trong nude, san pham N-phtaloyl L-glutamin duoc chuyén
hoa thanh thalidomid bang cach cho phan tng véi cacbonyldiimitazol va 4-

dimetylpyridin trong tetrahydrofuran hdi luu 16 gid, hidu suét tong gop dat 53%.

(3) Nam 2001, Julio A. Seijas va CS thuc hién phan Ung tbng hop
thalidomid di tir axit N-phtaloyl L-glutamic va ure trong 10 vi séng gia dinh,
cong sudt 1000W, trong 15 phut, tach ldy san phim bang sic ky cot, hi¢u sudt
85% (Julio A. Seijas et al.: Synthesis, 2001, 999).

(4) Nam 2003, patent Trung qubc (CN 1,405,166) cong bd phuong phap
diéu ché thalidomid bing cach cho anhydrit phtalic phan tmg v&i L-glutamin,
sau d6 N-phtaloyl L-glutamin nhan dugc cho xtr ly véi dioxan trong didu kién &

nhiét d6 cao (200 °C) trong chan khong, hiéu suét thu dugc 24%.

(5) Nam 2005, patent chau Au (EP 1,602,654) ciing d3 cong bd v& quy
trinh tdng hop thalidomid véi phuong phép duge cho 1a ngin gon: tién hanh
trong mot ndi phan tng bing cach cho L-glutamin phtaloyl héa v&i anhydrit
phtalic hoic N-cacboxyphtalimit @& cho N-phtaloyl L-glutamin, tiép do cho hop
chit nay truc tiép dugc chuyén hoa thanh thalidomid bing cach st dung tac
nhan ngung tu (cacbonyldiimitazol va thionyl clorua), hi¢u suét thu dugc tir 41 -

71%.

(6) Nam 2005, Ravi Varala va Srinivas R. Adapa (Organic Process
Research & Development 2005, 9, 853-856) thi thuc hién phén img dong vong
tao thalidomid tir dimetyl este ctia axit N-phtaloyl L-glutamic v&i Na/NHj long.

(7) Nam 2005, Alpegiani Marco va cong su (EP 162654 A1) cOng b sang
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ché vé mot loat phuong phép tong hop thalidomid di tir L-glutamin va céc dan

xuét phthaloyic, hiéu suft tong gdp tir 41-72% ngay trong mot budc.

(8) Nam 2007, Landmesser Thomas va cong su cong bd biang phéat minh
sang ché v& téng hop thalidomid (EP 1810964 AI) bing céch cho anhydrit N-
phthaloyl-DL-glutamic tdc dung véi ure trong cdc dung moi khac nhau & nhiét

d6 180-185°C, hiéu suét thu dugc 45-50%.

(9) Nam 2008, Casazza Fanchni va cdng su cdng bd sang ché (Mx
2006008774 A) vé tong hop thalidomid bang cich cho anhydrit phthalic ngung

tu v&i L-glutamin ngay trong mdt budc, higu sudt 1a 45%.

(10) Nam 2008, Ray, Purna Chandra va cong su di cong bd biang sang ché
vé tdng hop thalidomid (WO 2008/035378 A2), theo ddy thalidomid duoc tong
hop tir anhydrit phthalic va L-glutamin trong hai budc: dau tién 1a qua hop chit
trung gian N-phthaloyl-DL-glutamin, sau d6 déng vong hop chit nay bang tac
nhan ngung tu cacbonyldiimitazol va xtc tic 4-dimethylpyridin, higu suat tong

o0p 1a 65,5%.

(11) Nam 2010, Kamala Katsushi (J. Labelled compound and
Radiopharmaceuticals) da cong bd vé phuong phép tong hop thalidomid di tir
anhydrit N-phthaloyl-DL-glutamic va ammoniac trong mot buéce, hiéu sudt tong

gop 1a 68%.

(12) Nam 2010, Tanimori Shinji va cong su ngudi Nhat Ban dad cong bd
sang ché vé tong hop thalidomid (JP 2010202544 A) di tir phthalimit va
cyclohexenil axetat trong 4 budc phan tng véi hiéu suit tong gdp 1a 15,5% (65,

76,73, 43%).

(13) Nam 2011, Satyannasayana, B. va CS di cong bd vé phwong phap
tdng hop thalidomid (Inter. J. ChemTech. Research) di tir anhydrit phthalic va
L-glutamin di qua anhydrit N-phthaloyl-DL-glutamin va déng vong hop chat nay
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v6i su trg gitip cta pivaloyl clorit/trietylamin trong hai budc, hiéu suét tong gop

12 61%.

(14) Nam 2011, You Siliu va CS cbng b phuong phap teng hip
thalidomid (Huaxue Yanjiu Yu Yingyong.23(5),652-656, 2011) di tr anhydrit
phthalic va L-glutamin di qua phthalimit, etoxycacbonyl-phthalimit, anhydrit
N-phthaloyl-DL-glutamin va déng vong hop chédt ndy véi diimitazolyl keton,
trong 4 budc phan tng vi hidu sudt tong gop 12 54% (86, 92, 60, 95%).

(15) Nam 2011, Kaskow Belinda J. va CS c6ng bd phuong phép téng hop
thalidomid (Med. Chem. Comm. 2(11), 1073-1078 (2011) bing cach cho
anhydrit phthalic tdc dung véi 2,6-dioxo-3-amino-pyridin trong su ¢6 mét cla

axit trifloro-axetic va triethylamin, hiéu suét 12 66%.

(16) Nam 2013, Yin Xuezhi va cong su dd cong bd sang ché (CN
102863424 A) vé téng hop thalidomid tir d6i nguyén liéu anhydrit phthalic va
L-glutamic trong ba budc phan tng qua cc chat trung gian axit N-phthaloyl-
DL-glutamic, anhydrit N-phthaloyl-DL-glutamic, cubi ciing déng vong hop chét
ndy v&i ammoniac & nhiét do tir 110°C dén 250°C trong diéu kién ap sudt cao,

hiéu suét tong gop dat khoang 87%.

(17) Nam 2014, Chen Jianbin va cong su (Organic & Biomolecular
Chemistry.  12(30), 5578-5561 (2014)) cbng bd phwong phap téng hop
thalidomid  di tr 1,2-dibromo-benzen,  2,6-dioxo-3-amino-pyridin va

cacbonmonoxit (CO) trong mét budc phan ting, v6i hiéu suit 87%.

(18) Nam - 2014, Liu Shuanliang va cong su (Organic Chemistry
Frontiers. 1(11), 1261-1265 (2014)) cong bd phuong phép téng hop thalidomid
di tr 1,2-diiodo-benzen, 2,6-dioxo-3-amino-pyridin  hydroclorit  va

cacbonmonoxit (CO) trong mdt budc phan tmg, v&i hiéu sudt 81%.

(19) Nam 2015, Gore Vinayak va cong su cong bd sang ché vé tdng hop
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thalidomid (WO 2015075694) di tir axit phthalic va 2,6-dioxo-3-amino-pyridin
hydroclorit v&i sy c6 mit cia diimitazolyl keton trong m¢t buée phan tng, hiéu

sut tbng gdp khoang 75%.

(20) Nam 2016, Bradner James v cong su cong bd séng ché vé tdng hop
thalidomid (WO 2016105518) di tir anhydrit phthalic va 2,6-dioxo-3-amino-
pyridin hydroclorit trong axit axetic véi sw c6 mdt cua kali axetat trong mot

budc phan tng, véi hidu suat dat 87%.

(21) Nam 2016, Bradner James va cdng su cong b6 03 doc quyén sng
ché vé tong hop thalidomid (WO 2016105518, WO 2017024318, WO
2017024319) déu di tr anhydrit phthalic va 2,6-dioxo-3-amino-pyridin
hydroclorid trong axit axetic v&i sur ¢c6 mat cta kali axetat trong mdt budc phan

ung, véi hi€u suat déu 87%.

(22) Nam 2017, Konakanchi Durga Prasad va cdng su cong b sang ché
vé téng hop thalidomid (WO 2017081701) ciing di tir anhydrit phthalic va 2,6-
dioxo-3-amino-pyridin hydroclorid trong axit axetic véi sy ¢6 mat cua

trietylamin, cling trong mdt bude phan Ung, véi hiéu suat 96%.

(23) Nam 2018, Phan Dinh Chau, Vi Binh Duong va Hd B4 Ngoc Minh
da cong bd sang ché vé téng hop thalidomid bing phuong phap vi séng (VN
20092) di tr anhydrit phthalic va axit L-glutamic trong 2 budc qua chit trung
gian axit N-phthaloyl-DL-glutamic, sau d6 dong vong hop chét ndy véi céc tac
nhan “cung cip ammoniac” dé dugc thalidomid, higu sudt tong gdp ca quy trinh

dat duoc 1a 69%.

Cac phuong phap néu trén bén canh nhiing vu diém 1a tim ra dugc nhiing
phuong phap méi dé téng hop thalidomid thi mdi phuong phép ciing con ¢6
nhitng nhugc diém nhét dinh. Cac nhuoc diém nay c6 thé chia thanh hai nhém

sau day:
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- Sir dung céc hoa chét dit tién, kho kiém.

- St dung k¥ thuat phic tap, khé thao tac, kho thuc thi, san phém tao ra
c6 méu sam kho tinh ché do tién hanh phan tng trén nhiét do nung chay cta hdn
hop khong dung méi, mudn ¢ san phim tinh khiét phai tinh ché bang sic ky

A

cot.

Do céc vu nhuge diém néu trén nén trong san xudt van c6 nhu cau nghién
ctru va phat trién cac phuong phap méi dé didu ché thalidomid nham khéc phuc,
loai trir duge cac nhuge diém nhu: phan Ung phai thuc hién ¢ nhiét do qué cao,
ap suét 16n, thuc hién trong chan khong, phai st dung cic loai nguyén phu liéu,
xtc tac dit tién, khong bén viing, kho kiém trén thi truong, hodc phai thuc hién
phan tmg va xtr ly tinh ché san phim theo mdt quy trinh nhiéu bude, phc tap,
tén kém (chay séc ky cot) hodc thoi gian phan tmg kéo dai ctia cac phuong phép
néu trén, nghia 13 xay dung duoc quy trinh san xuét thalidomid don gian, én

dinh, an toan, hi¢u qua hon (hi¢u sudt cao dé c6 thé ha gia thanh).
Ban chét ky thuit ciia sang ché

Dé dat duoc muc dich da néu trén, sang ché d& ra cic giai phap téng hop
hoat chit thalidomid (1a 2-(4,6-dioxo-3-piperidinyl)-IH-isoindole-1,3(2H)-dion)
méi, cai tién, don gian, nguyén liéu dé mua, hiéu suét cao dé co thé trién khai

trong san xuat.

Theo ddy giai phap dua ra 1a phuong phap téng hop thalidomid (1) di tir
N-etoxycacbonylphthalimit (2) va mononatri L-glutamat monohydrat (3) (thuc
chét chét 3 sir dung 13 bot ngot Ajinomoto - nguyén lidu gia vi thuc phém) trong
hai hodc ba budc phan tmg qua céc hop chit trung gian axit N-phthaloyl-L-
glutamic (4), anhydrit N-phthaloyl-DL-glutamic (5), tiép theo 1a cho hop chat 4
hodc 5 amit héa va ngung tu déng vong vdi tac nhén cung cdp ngudn amoniac

dé duoc thalidomid.
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M5 ta chi tiét sang ché

Quy trinh tng hop hoat chét thalidomid theo sang ché dua ra gdm hai
hodc ba budc nhu sau:

- Bu6c thtr nhét 13 diéu ché axit N-phthaloyl-L-glutamic (4), bao ham
phan Ung gilta N-etoxycacbonylphthalimit (2) va mononatri L-glutamat
monohydrat (3) trong dung mdi la nugc voi sy cd mét ciia bazo yéu nhu natri
cacbonat hoic kali cacbonat, & nhiét do tir 30°C dén 35°C. Viée xr Iy tach phan
1ap 1y san phdm trung gian axit N-phthaloyl-Z-glutamic (4) 1a vira két hop loai
tap chét tan trong nudc, vira diéu chinh pH diém déng dién, vira ha nhiét do dé
thu duoc axit N-phthaloyl-L-glutamic (4) c¢6 chét lugng dap tmg cho yéu cau

nguyén liéu cta giai doan tiép theo.

- Bude thtr hai 1a didu ché anhydrit N-phthaloyl-DL-glutamic (5) bang
céch cho hop chét 4 dun sdi trong anhydrit axetic dé dugc anhydrit N-phthaloyl-
DL-glutamic (5).

- Budc tht ba 1a téng hop thalidomid (1): Giai doan nay ciing c6 thé di tir
hop chét 4 hozc tir hop chét 5. Hai hop chét axit N-phthaloyl- L- glutamic (4) va
anhydrit N-phthaloyl-DL-glutamic (5) nhan dugc ¢ trén dugc chuyén hoa thanh
thalidomid (1) theo phuong phap twong ddi giéng nhau 13 nung néng véi téc

nhdn cung cdp ngudn ammoniac nhu ure hodc thioure va xuc tic 4-
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dimetylamino-pyridin trong dung méi ddng thoi 14 chit tai nhiét c6 nhiét do soi
cao, tro v&i phan tng 1a dietylaxetylamit hodc diphenyl ete & nhiét do 163°C dén
185°C. Viéc xtr Iy tach phan 1ap 14y san pham thalidomid thd trén co s& loai bo
céc tap chét bang nudc va bang cac dung méi hitu co khong tan thalidomid nhu
metanol, etanol va tinh ché bing cach két tinh lai san phdm tho trong hdn hop

dung méi hitu co (nhu dioxan -axeton, dioxan - ete, dioxan - ethanol).

Theo mdt phuong 4n cia sang ché thi trong budc thir nhét viéc diéu ché ra
hop chét trung gian axit N-phthaloyl-L-glutamic (4) dugc xuit phat tir N-
ethoxycacbonylphthalimit (2) va bt ngot Ajinomoto (thuc chit 12 mononatri Z-
glutamat monohydrat, 3 - nguyén liéu gia vi thuc phim thong dung, dé kiém, ré
tién - & Viét nam gia chi bang khoang 1/15 gia axit L- glutamic, va tlr trude dén
nay chua thdy ¢ cong trinh ndo trén thé gi6i cong bd st dung chét nay dé lam
nguyén liéu cho viéc tong hop thalidomide) trong dung mdi 14 nude voi sy co

mit cia mot base 1a natri cacbonat hoac kalicacbonat.

Theo mot phuong 4n khac cta sing ché thi trong budc thir hai 1 tao
anhydrit N-phthaloyl-DL-glutamic (5) bang cach dun soi axit N-phthaloyl-L-

glutamic (4) trong anhydrit axetic, va két tinh lai trong axeton.

Theo mdt phuong an khéac nita ciia sang ché thi trong budc thir ba la cac
“tac nhan cung cdp ngudn ammoniac” dugc st dung trong phan tng dé chuyén
nhom chire cacboxylic thanh chirc amit va dong vong tao thalidomide la thioure,

ure, amoni clorua, amoni axetat ma tot nhat la thioure.

Theo mdt phuong an khéc tiép nita cla sang ché 1a khi cho axit N-
phthaloyl-DL-glutamic (4) amit héa va dong vong tao thalidomid dugc thuc hién
v6i su ¢ mit cia “tdc nhan cung cdp ngudn ammoniac” trong dung mdi la
diphenyl ethe hodc dimetylaminoaxetamit ma khong thuc hién ¢ trang thai nung
chdy khong dung mdi nhu céc tai liu khac da cong bd (dé tranh cho hdn hop
phan tng khdi bi nung néng cuc bo thi phdn tng duoc tién hanh trong mot chét

16ng, chat long nay vira 1a dung m6i vira 1a chat tai nhiét, c6 nhi€t do soi cao trén
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160°C, tro véi phan Ung dugc su dung do6 la diphenyl ete,

dimetylaminoaxetamit, ma t6t nhat 1a diphenyl ete).

Theo mét phuong an khéc tiép nita 1a d& xut 1y, tach, tinh ché thalidomid
(1) khong can phai sir dung phuong phap sic ky cot nhu mot s tai lidu dd cong
bd, ma viéc xur ly tach phéan lap thalidomid & day dugc tién hanh trén co s& loai
b6 cac tap chét bang dung méi hitu co khong tan thalidomid nhu metanol, etanol
két hop v6i viée ha nhiét do dé thu thalidomid tho va sau do tinh ché bing cach

két tinh lai san pham thalidomide tho trong hdn hop dung méi hitu co.
Theo day:

- Giai doan 1 tao axit N-phthaloyl - L-glutamic (4): 1,1 mol bdt ngot
Ajinomoto 3 duoc hoa tan vao 1 lit nude, thém vao dé 0,86 mol cacbonat kim
loai kiém (kali cacbonat hodc natri cacbomat), & 0-5°C, vira khudy vira cho vao
hdn hop nay 1,0 mol N-ethoxycarbonylphthaimit (2), sau dé vira khudy vira
nang nhiét d 25-35 °C va duy tri nhiét do nay cho dén khi phan tng két thic
(2,0-2,5 gio, theo doi bang SKLM, hé dung moi trién khai 1a hdn hop benzen :
dioxan : axit formic =15:4:1, hién mau dudi dén tir ngoai budc séng 254 nm),
Sau khi phéan tGng két thuc, diéu chinh pH v& 1,1-1,2 bing dung dich HC1 pha
loding 2:1; khudy hdn hop nay & nhiét do 10-15°C trong vong 2 gid. Tla tao ra
duoc loc va rira v6i nudce ba 1an, hut kiét, séy kho. Thu dugc axit N-phthaloyl-L-

glutamic (4), hidu suit 82,65%. San phidm nong chay 159-161 °C.

- Giai doan 2 tao anhydrit N-phthaloy! -DL-glutamic (5): bing cach cho 1
mol hop chit 4 dun sbi trong 300ml anhydrit axetic dé dugc anhydrit N-

phthaloyl-DL-glutamic (5), chét ndy dugc tinh ché lai trong axeton.

Giai doan 3 tao thalidomid (1): 1 mol axit N-phthaloyl-L-glutamic (4)
hodc anhydride N-phthaloyl -DL-glutamic (5) (didu ché ra & trén) tron déu va
nghién k§ véi 2,5-3,0 mol “tic nhan cung cip ngudn ammoniac” 1a thioure, ure
hay amoni clorua, va khoang 0,01 mol 4-dimetylamino-pyridin lam xtc tac, sau

d6 cho vao hon hop nay 250 ml diphenyl ete, dun néng 1én khoang 163°C dén

-10-
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185°C cho dén khi phan tmg két thic (theo doi bang sic ky ban mong), sau d6
pha lodng v6i 500 ml dung mdi khong tan thalidomid (n-hexan hodc benzen) va
két hop véi khuéy iam lanh cho t6i khi tda tao ra, loc, hut kiét léy tla. Tiép dé
cho vao tia 700 ml metanol, khuéy lam néng dén sbi va dun hdi luu cho tan hét,
tiép do cét loai 1/2 thé tich dung méi, sau d6 lam lanh 2 gitr & 10-15°C, loc hodc
gan loai dung moi. cdn dugc tiép tuc ngdm rira 2 1An nhu thé nita, sau d6 loc hut
kiét dung moi, thu dugc thalidomid tho. Két tinh lai va tdy mau trong hdn hop

dung mdi dioxan - axeton thu duoc thalidomide (1), diém chay 270-272°C

Phuong phép diéu ché thalidomide theo gidi phdp nhu néu & trén don gidn
va ¢6 nhiéu diém wu viét, nho d6 gbp phan lam cho hiéu sudt ctia qud trinh san

xuét thalidomid cta giai phép dat duoc kha cao.

Dé minh hoa cu thé cho sang che, ¢ day xin dua ra mt s6 vi du, nhung
diéu d6 khong c6 nghia la gia tri cia gidi phap chi boé hep & cac vi du dugc néu
ma vGi phuong phéap tong quat nay co6 thé dung de dicu ché thalidomid véi cac

diéu kién dé cap trong ndi dung bao hd ctia sdng ch€.

Vi du thuc hién sdng ché
Séang ché s& trg nén rd rang hon qua viéc tham khao mot so vi du sau day:
Vidu 1:

Cho 7,64 g (0,04 mol) mononatri L-glutamat monohydrat (3) (dung bot
ngot Ajinomoto) vao 40 ml nuéc, thém vao do 3,86 g (0,036 mol) natri
cacbonat. O 0-5°C, vira khudy vira cho vao hdn hop néu trén 8,79g (0,04 mol)
N-ethoxycacbonyl-phthaimit (2), sau d6 nang nhiét do lén 30-35 °C va duy tri
nhiét do ndy cho dén khi phan ung két thiic (2 gid, theo ddi bing SKLM, h¢
dung mdi trién khai 12 hdn hop benzen:dioxin:axit formic = 15:4:1, hién mau
dudi dén tir ngoai bude séng 254 nm), tiép d6 chinh pH vé 1,1-1,2 bing dung
dich HC1 pha lodng 2:1 (6,5 N); khudy hdn hop ndy & nhi¢t do 10-15°C trong

vong 2 gio. Tua tao ra dugc loc va rira v4i nude ba lan (3x12 ml); sy kho. Thu
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duoc 9,58 g hop chét axit N-phthaloyl-L-glutamic (4). Higu suat phan tmg dat
82,69%. San pham c6 nhiét do néng chay 159-162°C. IR (KBr) vma(cm™):
3447,69 (O-H); 3057,72 (CH, nhan thom); 2923,11 (CH, CH,); 1716,05 (C=0).
MS: m/z 276 [M-HJ*; 'TH-NMR (DMSO) 8(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-H; va C12- Hy). 13C-NMR (DMSO) & (ppm): 173,690
(C13); 170,113 (C14); 167,345 (Cl, C3); 134,649 (C6 va C7); 131,262 (C4 va
C9); 123,275 (C5 va C8); 51,105 (CIO); 30,355 (C12); 23,645 (C11).

Vidu 2:

Cho 7,65 g (0,03 mol) mononatri L-glutamat monohydrat (3) (dung bot
ngot Ajinomoto) vao 30 ml nuédc, thém vao do6 4,57 g (0,027 mol) kali cacbonat.
O 0-5°C, vira khudy vira cho vao hdn hop néu trén 6,57g (0,03 mol) N-
ethoxycacbonyl-phthaimit (2), sau d6 nang nhi¢t d§ 30-35 °C va duy tri nhiét do
ndy cho dén khi phan tmg két thic (2,0 gio, theo ddi bing SKLM, hé dung moi
trién khai 12 hdn hop benzen:dioxan:axit formic = 15:4:1, hién mau dudi deén tor
ngoai bude séng 254 nm), tiép d6 chinh pH vé 1,1-1,2 bang dung dich HC1 pha
loding 2/1; khudy dung dich nay & nhiét d6 10-15 °C trong vong 2 gid. Tla tao ra
dugc loc va rira voi nuée ba lan (3x5 ml); siy kho. Thu duge 6,32 g hop chét
axit N—phthaloyl-L—glutarhic (4), Hiéu sudt 72,74%. San phdm néng chay 159-
161°C
Vidu 3:

Cho vao binh cdu 1 ¢b dung tich 50 ml hdn hop gém 11,24 g (0,04 mol)
axit N-phthaloyl-L-glutamic (4) va 12 ml anhydric axetic. Tién hanh phan tng
trong 10 vi séng vi cong sudt 100 w, nhiét do 139°C, thoi gian 30 phit. Sau 30
phiit khi phan tng két thuc (theo dai diém két thic phan ting bing SKLM). Hon
hop phén tng thu dugce dé két tinh tu nhién qua dém & nhiét do phong, sau d6
loc, rira tia 3 14n v6i ete thu duge san phdm anhydrit N-phthaloyl-DL-glutamic

(5) tho. San pham thd dugc két tinh lai trong 5 phan dung mdi axeton thu dugc
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9,53g anhydrit N-phthaloyl-DL-glutamic (5) (hiéu suit 91.75%). San phdm cé
nhiét d6 nong chay la 202-204 °C, Rf = 0,62 (benzen : dioxan : axit formic = 75
© 20 : 5); IR (KBr) vma (cm™): 3471,42; 3057,17 va 2924,13 (CH, CH,);
1817,21; 1775,01 va 1717,23 (C=0); MS: m/z 259 [M+H]* ; '"H-NMR (DMSO)
8(ppm): 7,850-7,905 (m, 4H, C5H, C6-H, C7-H, C8-H); 4,791-4,823 (m, 1H,
C10-H); 2,249-2,509 (m, 4H, C11-H,, C12-H,); “C-NMR (DMSO) § (ppm):
173,623 (C13); 170,281 (C14); 167,476 (Cl, C3); 134 283 (C6 va C7); 131,782
(C4 va C9); 123,365 (C5 va C8); 51,167 (C10); 30,421 (C12); 22,997 (C11).

Vidu 4:

Cho mdt hdn hop da dugc nghién ky, tron déu gdm 10,38g (0,04 mol)
anhydrit N-phthaloyl-L-glutamic (4), 9,13g (0,12 mol) thioure va 95 mg 4-
dimetylamino-pyridin vao binh cu ba ¢6 dung tich 100 ml, cho vao d6 10 ml
diphenylete. Vira khudy vira 1am néng hdn hop phan tmg lén 180-185°C va duy
tri nhiét do nay trong 2,5 gid. Sau dé dé ngudi xubng 55-60°C v cho vio hdn
hop nay 20 ml n-hexan, khqu cho toi ra, dé ngudi, loc loai dung moi, hut kiét
thu tia. Tiép d6 cho vao tia 30 ml metanol, vira khudy vira dun hdi luu cho cho
t6i [ tan, sau do cit loai b6t 1/2 thé tich, tiép d6 1am lanh 2 gi&r & 10-15 °C, loc
hoac gan loai dung méi. Lam 1dp lai qué trinh ngdm rtra véi metanol nay hai lan
nita, sau d6 loc hut kiét dung moéi, thu duoc thalidomid thd. Két tinh lai va tdy
mau thalidomid tho trong hdn hop dung méi dioxan-axeton, thu dugc 7,79g
thalidomid (hidu suit 76,35 %). San phdm thalidomid c6 diém chay 270-272°C;
Rf = 0,5 (benzen : dioxan : axit formic = 75 : 20 : 5). IR (KBr) Vma(cm™):
3204,53 (N-H); 3097,99 (CH nhan thom) va 2924,13 (CH,); 1776,46 (C=0, C1,
C3); 1697,16 (C=0, C13 va C14).;MS: m/z 257 [M-H]".; 'H-NMR (DMSO) 3§
(ppm): 11,192 (s, 1H, NH); 7,852-7,943 (m, 4H, C5-H, C6-H, C7-H, C8-H);,
5,143-7,943 (dd, 1H, C10-H, J=12,5 Hz va J = 5,5 Hz); 2,844-2,925 (m, 1H,
C12-Ha); 2,116-2,435 (m, 2H, C11-H,); 2,049-2,096 (m, 1H, C12-Hb).;"*C-
NMR (DMSO) & (ppm): 171,717 (C13); 169,809 (Cl4); 167,131 (CI va C3);
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134,855 (C6 va C7); 131,212 (C4 va C9); 123,389 (C5 va C8); 48,977 (C10);
30,915 (C12); 21,969 (C11).

Vidu5:

Cho mot hdn hop da duge nghién k§, tron déu ¢6m 10,42 g (0,04 mol)
anhydrit N-phthaloyl-DL-glutamic (5), 9,13g (0,12 mol) thioure va 95 mg 4-
dimetylamino-pyridin vao binh cau dung tich 100 ml, cho vao d6 10 ml
diphenylete. Lép binh dung hdn hop phén ting véo 10 vi séng va diéu chinh ché
dd hoat dong cua 10 (cong suét 100 w, nhiét do 178°C, thoi gian lam viéc 12
phut). Sau khi phan tmg két thic, dé ngudi xudng khoang 75°C, vira khudy vira
cho vao hdn hop phan tng trén 30 ml benzen, khudy tiép 10 phit, loc loai dung
moi. Thém vao tia loc 30 ml metanol, khuéy cho toi ra, dun nong 15 phut, cét
loai dung mdi khoang 1/2 thé tich, tiép d6 vira khdy vira lam lanh hdn hop
Xuéng 10-15 °C trong 2,0 gi0, loc hoac gan loai dung moi. Lam ldp lai qué trinh
ngdm rira v4i metanol nay hai 14n nita, sau d6 loc hat kiét dung méi, thu dugc
thalidomid tho. Két tinh lai va tdy mau thalidomid tho trong hdn hop dung moi
dioxan-axeton, thu duoc 7,97g thalidomid (hiéu suit 77.18%). San phém
thalidomid c6 nhiét do nong chay 270-272°C; Rf = 0,5 (benzen : dioxan : axit
formic =75 :20 :5) MS: m/z 257 [M-H]".

Vidu 6:

Cho mét hdn hop da duge nghién ky, tron déu gdm 11,15 g (0,04 mol)
axit N phthaloyl-DL-glutamic (4), 10,72g (0,14 mol) thioure va 95 mg 4-
dimetylamino-pyridin vao binh cau ba ¢ dung tich 100 ml, cho vao d6 10 ml
diphenylete. Vira khudy vira 1am néng hdn hop phéan tmg 1én 170-175°C va duy
tri nhiét do nay trong 2,5 gid. Sau d6 dé ngudi xudng 50-55°C va cho vao hdn
hop nay 20 ml n-hexan, khqu cho toi ra, dé ngudi, loc loai dung moi, hat kiét.
Tiép d6 cho vao tiia 30 ml metanol, vira khudy vira dun héi Iuu cho cho téi luc
tan, sau do6 cét loai b6t 1/2 thé tich, tiép d6 lam lanh 2 gio, loc hodac gan loai

dung méi. Lam ldp lai qua trinh ngdm rtra véi metanol nay hai lan nfta, sau do
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loc hat kiét dung moi, thu duoc thalidomid tho. Két tinh lai va tdy mau
thalidomid tho trong hon hop dung moi dioxan-axeton, thu dugc 7,58 g

thalidomid (hiéu sudt 73,12%). San phdm thalidomid c6 diém chay 270-272°C
Vidu7:

Cho mdt hdn hop da dwoc nghién ky, tron déu gdm 11,18 g (0,04 mol)
axit N- phthaloyl-L-glutamic (4), 10,65g (0,14 mol) thioure va 99 mg 4-
dimethylamino-pyridin vao binh cau ba c¢b dung tich 100 ml, cho vao d6 10 ml
dietylacetamit. Vira khudy vira 1am néng hdn hop phan tng 1én dén so6i (163-
165°C) va dun hdi luu trong 3 gid 15 phat. Sau dé dé nguoi xudng 90- 95 °C va
cho vao hén hop nay 20 ml nude, khuéy cho toi ra, dé lanh, loc loai dung moi,
hut kiét thu taa. Tiép d6 cho vao tia 30 ml metanol, vira khuéy vira dun hdi luu
cho cho t6i e tan, sau d6 cét loai b6t 1/2 thé tich, tiép d6 lam lanh 2 gid, loc
hodc gan loai dung mo6i. Lam 1dp lai qua trinh ngdm rtra véi metanol nay hai lan
nita, sau dé loc hut kiét dung méi, thu dugc thalidomid tho. Két tinh lai va téy
mau thalidomid tho trong hdn hop dung moi dioxan- axeton, thu dugc 6,65g

thalidomid (hiéu sut 63,95%). San phdm thalidomid c6 diém chay 270-272°C.
Vidu 8:

Cho mdt hdn hop da duoc nghién kg, tron déu gom 10,41 g (0,04 mol)
anhydrit ~ N- phthaloyl-DL-glutamic, 6,23g (0,10 mol) ure va 98 mg 4-
dimetylamino-pyridin vao binh cdu dung tich 100 ml, cho vao d6 10 ml
diphenylete. Lip binh dung hdn hop phan tmg vao 16 vi séng va diéu chinh ché
dd hoat dong cua 10 (cong sudt 100 w. nhiét do 178°C, thoi gian lam viéc 20
phat). Sau khi phan tng két thic, dé nguoi xudng khodng 75°C, vira khudy vira
cho vao hdn hop phan tmng trén 30 ml benzen, khudy tiép 10 phut, loc loai dung
moi. Thém vao tia loc 30 ml metanol, khuéy cho toi ra, dun néng 15 pht, cét
loai dung méi khoang 1/2 thé tich, tiép d6 vira khdy vira lam lanh hdn hop
xuéng 10-15 °C trong 2,0 gio, loc hodc gan loai dung mdéi. Lam ldp lai qué trinh

ngdm rira véi metanol ndy hai lan nita, sau d6 loc hut ki€t dung moi, thu dugc
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thalidomid tho. Két tinh lai va tiy mau thalidomid thé trong hdn hgp dung moi
dioxan-axeton, thu dugc 7,40g thalidomid (hiu suét 71.65%). San phém
thalidomid c6 diém chay 269-272°C; Rf = 0,5 (benzen : dioxan : axit formic =
75:20 :5). MS: m/z 257 [M-HJ",
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Yéu ciu bao ho
1. Phuong phép tdng hop hoat chét thubc didu tri ung thu thalidomid (1)
di tr nguyén liéu N-etoxycacbonylphthalimit (2) va bét ngot Ajinomoto

(mononatri L-glutamat mono hydrat, 3) gdm hai hoic ba budec:

a) buéc thir nhat 13 cho N-etoxycacbonylphthalimit (2) phan tng véi
mononatri L-glutamat mono hydrat (3 -bot ngot Ajinomoto) trong dung mdi 1a
nudc, voi sy c6 mit cla natri cacbonat hoic kali cacbonat, & nhiét d6 20-35°C
dé dugc axit N-phthaloyl-L-glutamic (4); viéc xit Iy téch phan I4p, tinh ché 14y
san pham trung gian axit N-phthaloyl-L-glutamic (4) tir hén hop sau phén ting

duoc tién hanh bang céach két tua trong nudc;

b) budc thir 2 1a cho hgp chét axit N-phthaloyl- L-glutamic (4) vira thu
duoc tiép tuc anhydrit hoa trong anhydrit axetic si va sau d6 xw 1y tach phan

14p bing cach két tinh d& duoc anhydrit N-phthaloyl-DL-glutamic (5);

c) buéc thir 3 1a tao amit va imit héa déng vong imit hop chit 4 hoic 5
thanh thalidomid véi sy hién dién ctia “tdc nhan cung cép ammoniac” 13 thioure
hodc urea va dimetylamino-pyridin, trong dung méi vira 1a chét tai nhiét 1 dietyl
axetylamit hodc diphenyl ete & nhiét d6 tir 163°C dén 185°C, tiép d6 xu ly loai
tap chit va phan lp san phim bing cach két hop gilta nuée véi dung méi

metanol hoiic etanol 96° va két tinh lai trong hdn hop dung mdi hitu co.

2. Phuong phép theo diém 1, trong d6 trong budc a) viéc xur ly tdch phan
1ap 14y san phim trung gian axit N-phthaloyl- L-glutamic (4) dugc két hop dong
bd vira loai tap chét trong nudc vira diéu chinh pH vé 1,1-1,2 vé6i dung dich HCI,
vira ha nhiét d6 vé 10-15°C.

3. Phuong phép theo diém 1, trong d6 trong buéc b) viéc xtt ly tach phéan
lap dé dugc anhydrit N-phthaloyl-DL-glutamic (5) duoc tién hanh bing céch
lam lanh dé két tinh rdi loc va tinh ché lai trong ete.
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4. Phuong phép theo diém 1, trong d6 trong budc ¢) viée xit ly, loai tap
chat va tach thalidomid thé tir hdn hop phan tng dugc thuce hién bing céch sit
dung dung mdi hitu co khong hoa tan san phim thalidomid 13 metanol hodc
ethanol va ha nhiét do dé tach 14y thalidomid thé va két tinh lai trong hén hop
dung méi hitu co nhu dioxan-ete, dioxan-axeton, dioxan-etanol ma t6t nhat 13

dioxan-axeton dé duogc thalidomid tinh khiét.
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