Nghién ciru tong hop memantin hydroclorid
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Nguyén Thi Hong Thim', Phan Dinh Chau®

Nguyén Thi Hong Thanh®, Ngé Thi Tuyét Mai', Vii Binh Dwong"
! Hoc vién Qudan Y

? Triwong Pai hoc Bach khoa Ha Noi

3 Trieong Pai hoc Y khoa Vinh

Summary

Memantine hydrochloride (Namenda; Forest/Merz), which acts to protect neurons against toxicity
caused by overactivation of N-methyl-D-aspartate receptors, became the first drug to be approved
by the US FDA for the treatment of moderate to severe Alzheimer's disease in 2003. A predominant
cost-saving process has been established for industrial scale synthesis of 1-amino-3,5-
dimethyladamantane hydrochloride (memantine hydrochloride) from 1-bromo-3,5-
dimethyladamantane in two steps. This work concerns the conversion of 1-bromo-3,5-
dimethyladamantane to N-formyl-1-amino-3,5-dimethyladamantan with formamide as key step at
120°C within 3 hrs in 88% yield and this intermediate compound was hydrolyzed into memantine
hydrochloride (1) by aq. HCI at 100°C within 1 hr in 86% yield. The structure of the obtained
memantine hydrochloride was confirmed by IR, MS, 'H-NMR, "C-NMR and reaches quality

requirements according to the USP.

Keywords: 1-amino-3,5-dimethyladamantane, memantine hydrochloride, formamide, N-formyl-1-
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Pat van dé

Memantin la thuéc diéu tri chirng sa sut tri
tué do tén thwong nhan thirc cla ndo bo, dic
biét & ngudi cao tudi (bénh Alzheimer). Co ché
tac dung cla memantin la gidm sy thoai hoéa
clia cac té bao than kinh do ngan chan hoat
déng qua mie cla cac thu thé thé N-methyl-D-
aspartate. Nam 2003, memantin dwgc FDA cho
phép Iwu hanh rong rai dwéi cac tén biét dwoc
nhw Namenda (My), Ebixa (Ha Lan), Akatinol
memantin (Birc) . & Viét Nam, cac biét dwoc
chi*a memantin van phai nhap ngoai voi gia
thanh cao. Trong khi d6, chwa c6 co s& nao
nghién clru, sdn xudt nguyén liéu ciing nhuw
dang bao ché chra memantin.

Dé tdng hop memantin hydroclorid cé nhiéu
phwong phap di tir cac nguyén liéu khac nhau
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nhw 1, 3 - dimethyl - adamantan ©*,
[5-7]

1 - halogeno - 3, 5 - dimethyl - adamantan ,
1 - hydroxy - 3, 5 - dimetyl - adamantan 8. 9,
Trong sb d6 phuwong phap di tr 1-bromo-3,5-
dimethyladamantan va formamid c6 wu diém vi
quy trinh san xuét don gian, dé trién khai quy
moé cong nghiép va hiéu suat kha tét. Vi vay,
muc tiéu cla nghién ctru nay la xay dwng duoc
quy trinh tébng hop memantin hydroclorid don
gian, tiét kiém, hiéu qua, phu hop véi diéu kién
nghién ctru phong thi nghiém va cé kha nang
trién khai & quy mé cong nghiép thuan loi.

Nguyén liéu va phwong
nghién ctru

Nguyén liéu, héa chat

1-bromo-3,5-dimethyladamantan, formamid,
HClI  36,5%, dicloromethan, ethylacetat,
cloroform, methanol (dat tiéu chudn tinh khiét
phan tich).

Thiét bi nghién ctru

- May do diém chay Stuart SMP 30, UK; may
do phd héng ngoai FT-IR 1000; may khéi phd

phap
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HP — 5989B — MS; may do phd cong hwéng tir
hat nhan "H-NMR, "C-NMR Brucker AV-500
(500MHz, DMSO); ban méng Silicagel GFas4
(Merck — Bure);

- Céc dung cu thay tinh: binh cau day tron,
binh loc hut chan khéng, binh ciu 3 cb, sinh
han, nhiét ké, éng dong... dat tiéu chuan dung
cho phong thi nghiém phan tich.

Phwong phap nghién ciru

- Tdéng hop cac hop chét trung gian ciing
nhw san phdm memantin hydroclorid bang
cac phuwong phap thwc nghiém trong héa hoc
hiru co.

- Theo dbi tién trinh phan &ng téng hop bang
sac ky I&p méng (TLC).

- Kiém tra so bd do tinh khiét cla cac chét
béng TLC va do nhiét dd ndng chay.

- X&c dinh cAu tric cia memantin hydroclorid
tdng hop duwoc dwa trén két qua phan tich phd
héng ngoai (IR), phd khéi lwgng (MS), phd cong
hwdng tlr hat nhan ("H-NMR va "C-NMR).

- Kiém nghiém memantin hydroclorid téng
hop dwoc theo tiéu chudn Duoc dién My 38.

Co sé cua phwong phdp tong hop

Dua trén cdng bd cla Zhang Xiaojun va
CS. vao nam 2005 ! tién hanh tdéng hop
memantin hydroclorid qua hop chat trung gian
N-formyl-1-amino-3,5-dimethyladamantan theo
so dd nhu sau:

Br NHCOH NH, .HCI
HCONH, HC136.5%
—_—
CH3 140°C/6h CH; L5h CH,4
HsC HsC H5C
2 3 1

Kha&o sat cac yéu té gdm: Nhiét dd phan tng,
thoi gian phan (rng va ty 1& mol cla cac chat
tham gia phan &ng dé dwa ra diéu kién phan
&ng t6i wu ddm bdo hiéu qua, an toan, tiét kiém
va thuan lgi khi trién khai & quy mo I&n.

Thwe nghiém, két qua va ban luan

Téng hop N-formyl-1-amino-3,5-
dimethyladamantan (3)

Cho 10 ml (12,15 g; 0,05 mol) 1-bromo-3,5-
dimethyladamantan (2) vao binh ciu c6 khuay
tle, & nhiét dd 25 °C vira khudy vira cho thém
14 ml (15,75 g; 0,35 mol) formamid. Nang nhiét
do phan wng lén 120 °C va duy tri trong vong 3
gi® «cho d&n khi hét 1-bromo-3,5-
dimethyladmantan (theo déi phan (rng bang sac
ky lop méng véi hé dung mobi cloroform:
methanol theo ty I& 9: 1, hién mau bang thubc
thtr Dragendorff). Sau khi két thuc phan &ng,
hén hop duoc lam lanh xubng 5-10 °C rdi d6
hén hop phan (ng nay vao 100 g nudc da.
Chiét hén hop phan (rng béng dicloromethan 3
lan (40 ml x 3), gdp dich chiét va rira lai bang
nwéc cat 3 1an, & 1an chiét thi 2 diéu chinh pH
vé khoang 8 - 9 bang 50 ml NH,OH 25%. Dich

chiét dwoc l1am khan véi Na,SO, khan, loc loai
chét lam khan. Djch chiét dwoc cét thu héi dung
moi dén khéi lwong khong déi thu dich sanh
mau tréng trong, dé lanh két tinh thu dwoc san
phdm dwoc 9,08 g (hiéu suat 87,72%) N-formyl-
1-amino-3,5-dimethyladamantan. San pham cé
nhiét dd nong chay tir 60-64 °C.

Phd IR (KBr), (cm™): 3451-3200 (N-H); 2947-
2846 (C-H); 1694 (C=0).

Phd MS (m/z): 208,16 [M+H]".

Phd 'H-NMR (500 MHz, CDCls), & (ppm):
8,23 (d, J = 12,5 Hz, 1H, NH) 7,99 (s, 1H, CHO);
6,23 va 5,25 (br, s, 1H); 2,12 - 2,17 (m, 1H);
1,83 (s, 1H); 1,61 - 1,67 (m, 2H); 1,40 - 1,48 (m,
2H); 1,25 - 1,37 (m, 4H); 1,12 - 1,17 (m, 2H);
0,83 - 0,85 (m, 6H, 2CHj3).

Phé "C-NMR (125 MHz, CDCls), & (ppm):
160,28 - 162,43 (C=0); 55,19 (C,); 41,97-42,57
(Ca, Cg, Cyo); 35,47 (C3, Cs, Cy); 24,95 (Cy, Cg,
Co).

Cac dir lieu nay phu hop véi dir liéu da dwoc
cong bd & tai liéu tham khao .

Nhén xét: Ban chat cGa phan tng tébng hop
N-formyl-1-amino-3,5-dimethyldamantan Ia phan
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&ng thé nucleophin, trong d6 formamid vira la
dung méi vira la tac nhan phan &ng. Cac yéu té
anh hudng dén hiéu suat phan tng la ty 1& mol,
nhiét d6 va thoi gian phan (ng. Vi thé tién hanh
khado sat &nh hudng clia cac yéu té nay, két qua
cho thdy: phan (ng thyc hién & diéu kién tét
nhat & nhiét do 120 °C, thoi gian 3 gid va ty 1é
mol gilta 1-bromo-3,5-dimethyladamantan va
formamid |a 1: 7; hiéu suét phan (rng cao nhét Ia
87,72%. So v&i coéng bd cta Zhang Xiaojun ©
(77,78%; ty lé mol gilra 1-bromo-3,5-
dimethyladamantan va formamid la 1:28; nhiét
dé phan &rng & 140°C va thoi gian phan &ng la 6
gi®) thi nghién ctru cla ching t6i da cé nhiéu
cai tién nhu: hiéu suat da duoc cai thién dang
ké&, déng thoi ty 1& mol cac chat tham gia phan
&ng gidm, nhiét 6 va thoi gian dwoc rat ngan.
Vi thé khi trién khai & quy mé 16n sé thuan loi
hon.

Tong hop memantin hydroclorid (1)

Trong binh cau 2 ¢b cho 6,55 g (0,03 mol)
N-formyl-1-amino-3,5-dimethyladamantan  dun
héi lwu véi 45 ml (9,86 g; 0,27 mol) HCI 18%
thi gian 1 gi®é, & nhiét d6 100 °C thu dwoc nhi
dich. Nhii dich dwoc 1am lanh xudng 10 °C trong
thoi gian 1 gi¢. Memantin hydroclorid két tGa
duoc loc va rira v&i 5 ml ethyl acetat. Tinh ché
bang hén hop dung mdi ethyl acetat : methanol
= 8:10 theo ty 1& 0,35 g/1 ml, loc 14y chéat két tinh
va sdy & nhiét do 60 °C trong may sdy chan
khong dén khéi lwong khong ddi thu dwoc khéi
lwong 5,53 g (85,74%) sdn pham la chét ran
mau trdng, c6 nhiét do nong chay 290 - 295 °C.

Phd IR (KBr), (cm™): 3209-3115 (N-H), 2981-
2705 (C-H), 1358 (C-N);

Phé MS, m/z: 221,9 [M+1]", 179,9 [M-(HCI)]",
162,9 [M-(NH,.HCI)]";

Phé "H-NMR (500 MHz, CDCl), & (ppm):
8,32 (s, 3H); 2,21 - 2,19 (m, 1H); 1,89 (s, 2H);
1,75 -1,72 (d, J = 11,5, 2H); 1,69 - 1,67 (d, J =
11,5, 2H); 1,41-1,39 (d, J = 12,5 Hz, 1H); 1,32 -
1,29 (d, J = 12,5, 2H); 1,22 -1,20 (d, J = 12,5 Hz,
1H); 1,16 - 1,14 (d, J = 12,5 Hz, 1H); 0,86 (s,
6H);

Phé ™C-NMR (125 MHz, CDCl3), & (ppm):
54,4 (Cq), 49,8 (2C, C, va Cy); 46,4 (C,); 41,8
(2C, Ca va C10); 39,2 (C7); 32,6 (C3 va Cs); 29,8
(Cs); 29,6 (2C, C11 va Cqp).

Cac d lieu nay phu hop véi dir liéu da dwoc

cong bd & tai liéu tham khao .

Nhén xét: Ban chét cla phan (ng tébng hop
mudi memantin hydroclorid 14 phan (ng thdy
phan N-formyl-1-amino-3,5-dimethyladamantan.
Vi thé ty 1& va ndng do acid déng vai trd quan
trong. Két qua khao sat cho thdy s dung HCI
18% voi ty 1& mol gitka HCI : 3 13 (9:1) trong cac
diéu kién nhiét do 100 °C, thoi gian phan &ng
1 gid cho s&n phdm véi hiéu suét tbt nhat 1a
85,74%. So sanh v&i cong bd trwdc, tac gia da
dung HCI 36,5%, th&i gian phan ng 1,5 gio,
hiéu suét dat 70,62%, thi nghién ctru ctia ching
t6i c6 wu diém l1a khong dung acid clohydric dac
(vi 1a acid nay bbc khéi gdy & nhiém moi
trwong), thdi gian thay phan rat ngan hon, déng
thoi hiéu suét cao hon. Véi nhivng wu diém trén,
viéc tbng hop memantin HCI ¢6 kha nang trién
khai thuan loi hon khi nang quy méd san xuét.

DPanh gia chat lwong san pham memantin
hydroclorid téng hop dwoc

Po diém chdy: San phdm memantin
hydroclorid néng chay & 290 - 295°C.

Sac ky I6p méng: So bo kiém tra TLC so
v6i chat chuadn (hé dung méi la cloroform :
methanol = 9 : 1) cho mét vét gon lén ngang
ding b&ng vét memantin hydroclorid chuan,
hién mau bang thubéc th&r Dragendorff (R; =
0,82).

S6 liéu phan tich phé: Phé IR, MS, "H-NMR
va "®C-NMR cuta hop chét tdng hop duoc va
chat memantin hydroclorid chudn twong ddi
giébng nhau (cé cac pic d&c trung cla tirng chat
trén cac loai pho).

Kim loai nang: < 10 ppm.

D6 am: 0,9% (< 1,0%).

Can sau khi nung: 0,1% (< 0,1%).

Ham Iwong: San phadm thu dwoc cé ham
lvgng dat 99,5%.

Nhén xét: Két qua kiém nghiém cac chi tiéu
chét lwong clia sadn pham thu dwoc cho thay
memantin hydroclorid dat cac chi tiéu chét
lwong USP 38.

Két luan

D3 nghién ctu xay dwng quy trinh téng hop
thanh céng memantin hydroclorid di t&r 1-bromo-
3,5-dimethyladamantan va formamid qua hop
chét trung gian N-formyl-1-amino-3,5-
dimethyladamantan. B4 khdo sat va lwa chon
dwoc diéu kién phan ng tbi wu vira dam bao
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tiét kiém, an toan, hiéu qua vira cé hiéu suat cao
(giai doan 1 la 88%, giai doan 2 la 86%). Quy
trinh tdng hop thuan lgi va phu hop khi nang
cap quy md san xuat. Cac san pham téng hop
duwoc xac dinh clu tric héa hoc béng cac dir
liéu phd va chat lwong san pham duwoc danh gia
theo tiéu chuan Dwoc dién My USP 38.
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