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(54) PHUONG PHAP TONG HOP HOAT CHAT MEMANTIN HYDROCLORUA



(21) 2-2023-00461

(57) Giai phap hitu ich d& cap dén phuong phap tong hop memantin
hydroclorua (I) c6 quy trinh thao tadc don gian, giam dugc s6 budce tdi da cta qua
trinh téng hop, rut ngan thoi gian thao tac, nang cao hiéu suét quy trinh.

Theo giai phap nay, memantin hydroclorua (I) dugc téng hop trong hai
budc: Budc mdt 1a cho 1,3-dimetyl-amanadin (IT) tac dung véi axit nitric ¢ nhiét
d6 tir 20-25°C sau d6 cho hdn hop nay téc dung véi formamit & 85°C dé dugce N-
formyl-1-amino-3,5-dimetyl adamantan (III), budc tiép theo 1a deformyl hoa va

tao mudi hop chat nay véi dung dich HCI 26% & 100°C dé cho san pham 1.
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Linh vue ky thuit dwgce dé cap

Giai phéap hitu ich dé cap dén phuong phap tong hop hoat chit memantin
hydroclorua (I), thuc hién chi trong hai buéc phan ung bang cach cho 1,3-
dimetyl-adamantan (IT) tdc dung vdi formamit trong axit nitric dé duogc N-
formyl-1-amino-3,5-dimetyl adamantan (III), tiép theo 1a deformyl hoa II thanh

memantin va tao mudi véi dung dich HCL.
Tinh trang ky thuit ciia gidi phap hiru ich

Memantin ~ hydroclorua  (tén  khoa  hoc  3,5-dimetyltricyclo
[3.3.1.1%7]decan-1-amine hydroclorid) 1& chit c¢6 tic dung chéng co that
(antispasmodic), tang truong luc (myotonolytic), chéng Parkinson
(antiparkinsonian), gidn co (muscle relaxant), hién dang dugc st dung trong didu
tri bénh Alzheimers va Parkinson véi cac biét dugc Akatinol (Merc), Namenda
(M%), Ebixa (Ha lan), A-xura, v.v. Memantin dugc FDA phé chuén dé dua vao
diéu tri Alzheimers tir nam 2003.

Memantin 1& mot dan xudt cia amantadin dugc st dung phd bién trong
viée diéu tri chung sa sﬁt tri tué va hoat dong nhu mot chét ddi khang thu thé N-
metyl-D-aspartate. Memantin & ndng do cao c6 thé tc ché dugc 1y, co ché tinh
mém déo cua khép than kinh dugc cho 1a tiém 4n trong hoc tap va tri nhé.
Memantin c6 thé cai thién chirc ning nio & bénh Alzheimer va ciing ngan chin
céc hoat dong glutamat c6 thé 1am hong thém cac té bao ndo. Mot sb nghién ctru
da chi ra rang két hop memantin véi mot chét Gc ché enzym cholinesteraza c6
thé cho két qua co loi trong didu tri bénh. Dang st dung clia memantin 1a mudi
voi axit clohydric clia nd c6 tén la memantin hydroclorua.

Cong thic clia memantin va memantin hydroclorua:



4054 2/18

NH, NH, .HCl
1
|
CH; 5 /)75 CH;
H3C H3C 5 4
Memantin Memantin hydroclorua (1)

Cé nhidu cong trinh céng bd vé viée tbng hop memantin va& memantin
hydroclorua, xut phat tir nhidu ngudn ngudn liéu khac nhau nhung chi yéu 1a tir
1,3-dimetyl-adamantan va dan xuét halogeno ho#c hydroxyl cua nd, thdm chi
cling xuét phat tir mot loai ngudn liéu nhu nhau 14 1,3-dimetyl-adamantan hay 1-
bromo-3,5-dimetyl-adamantan nhung bang cac diéu kién phan tng khéac nhau,
tac nhan, xuc tic, dung moi khac nhau, gidi phap trién khai, xtr Iy phan tmg khac
nhau thi dua ra cdc quy trinh diéu ché ¢6 hiéu qua kinh té ciing khac xa nhau.
Sau day 14 mot sé phuong phép tbng hop memantin va memantin hydroclorua d&
duoc cong bd:

(1) Nam 1968, 1An ddu tién quy trinh tong hop memantin hydroclorua
duoc Krumkalns Eriks va cdng su (patent My s6 US 3,391,142A) cong bd tir
1,3-dimetyl-adamantan theo so d6 phan tng sau, v6i hiéu sut tong gop 13 54%:

NHCOCH;

Br
@\ Br, CH;CN
P . —
CH; 6 gi? CH; H,S04 CH;
HaC HC

HsC
NH, NH, .HCl

NaOH HCI khi
DEG CH; CH;

HsC HaC

(2) Nam 1978, Arthur Scherm, va cong su (patent My s6 US 4,122,193A)

d3 didu ché memantin hydroclorua tr 1-cloro-3,5-dimetyl-adamantan va ure,
phén tmg dugc tién hanh & nhiét d6 220°C. San phadm phan tng duge kiém hoa,
chiét lai bing ete, sau d6 san phdm duge xit Iy véi khi HCI dé dugc memantin

hydroclorua. Hiéu suat ctia toan by qué trinh 13 78%.
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cl NH, .HCl

1.Ure
———
CH; HCl CH;

H3C H3C

(3) Nam 1991, Joachim Bormann, Markus R. Gold, Wolfgang Schatton
(patent My s6 US 5,061,703A) boc 16 phuong phap chung tdng hop cac dén xuat
ciia memantin hydroclorua. Theo d6, qué trinh tbng hop memantin hydroclorua
gbm 2 budc: cho 1-halogeno-3,5-dialkyl-adamantan tac dung véi formamit tiép
sau d6 1a xir Iy véi dung dich axit clohydric 15% trong 24 gi¢ trén nhiét do hdi
luu, thu duge memantin hydroclorua véi hiéu suét 57%.

X NHCOH NH, .HCl1

HCONH, HCI1 15%
R, Ry R!
R2

R2 R2
R!, R% alkyl thap; X: Cl, Br.

(4) Nam 1997, George A. Kraus va cong su (patent My s6 US
5,599,998A) boc 16 phuong phap téng hgp memantin xuét phat tir 1-bromo-3,5-
dimetyl-adamantan bang cach cho tic dung véi Li kim loai sau d6 1a véi
cloramin (NH,Cl) trong mét dung méi hitu co (nhu ete) dudi tic dung ctia séng
siéu am, két qua thu dugc memantin hiéu suit 48%.

Br Li NH,

Kim loai Li NH,Cl
—_—-——— —_—T
CHy 0°Cete CH;  Situam CH;
HaC Siéu am HyC HaC

(5) Nam 2004, cac nha khoa hoc Trung qudc d3 cong bd bang doc quyén
sang ché (patent Trung Qudc sb CN 1,544,415) vé tbng hop memantin
hydroclorua xuat phat tir 1-bromo-3,5-dimetyl-adamantan va ure bang phuong
phép nung khan khong dung méi ¢ nhiét do tir 150-180°C, sau d6 axit hod véi

HCI dic dé thu duoc memantin hydroclorua véi hiéu suit khoang 51-59%.

3



4054 4118

Br NH, .HCI

1.NH,CONHy/140-180°C/3,5-4,5gi?
CH; 2. HCI136% CH;,

H3C H,C

(6) Nam 2006, cac nha khoa hoc Trung qubc coéng bd bang doc quyén
sang ché (patent Trung Qudc s6 CN 1,267,403 C) vé tbng hop memantin
hydroclorua xuét phat tir 1-bromo-3,5-dimetyl-adamantan va ure & céc ty 18 khac
nhau bing phuong phép nung chiy khong dung méi & nhiét do tir 180-240°C,
sau d6 axit hod voi HCI dic dé thu dugc memantin hydroclorua véi hiéu suét
khoang 51-60%.

(7) Nam 2006, cong bd don My s6 US 2006/025885 boc 16 quy trinh dé
tbng hop memantin hydroclorua xuét phat tir 1-cloro-3,5-dimetyl-adamantan va
acetonitril trong hdn hop axit sulfuric va axit acetic dé tao ra l-axetamit o-3,5-
dimetyl-adamantan va sau d6 thuy phén tao san phdm trong natri hydroxit véi
cac dung mdi khac nhau (vi dy: 1-metoxy-2-propanol, 2-metoxy-1-propanol, 3-
metoxy- 1-propanol, 2-etoxyetanol, 2-metoxyetanol). Sau d6 dugc xtr Iy v6i axit

clohydric 20% trong isobutanol dé chuyén thanh dang memantin hydroclorua.

Cl NHCOCH; NH, .HCl1
CH,CN NaOH/1-methoxy-2propanol
—_—— >
H,S0,, CH;COOH 0/ /]
CH32 4, CH3 CH, HC120%/ isobutanol CH,
HaC HaC HaC

(8) Nam 2006, Valeriano Merli va cac cong su (cong bd qudc té s6 WO
2006/076562 A1) bdc 16 quy trinh téng hgp memantin hydroclorua xuét phat tir
1-bromo-3,5-dimetyl-adamantan, acetonitril va axit phosphoric qua hop chét
trung gian 1l-axetamit o0-3,5-dimetyl-adamantan, sau do tién hanh thiy phéan

trong moi trudng kali hydroxit trong dung méi 1a rugu butylic. Tong hiéu suét

cta phuong phap la 74%.
Br NHCOCH; NH,
CH;CN KOH
L3 i
CH3 H3PO4 CH3 n-BuOH CH3
H3C H3C ch
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(9) Nam 2006, Andrey, A. Fokin; Peter, R. Schreiner (cong bé don DE
102006009279 A1) bdc 16 quy trinh tng hop memantin hydroclorua xut phat
tir 1,3-dimetyl-adamantan, formamit trong hén hop gdm H,SO4 98% va HNO;
65% & 0°C trong thoi gian 16-20 gid (khudy 0°C qua dém) va 90 pht & nhiét do
phong dé duoc dan xuat 1-formyl-1,3-dimetyl-adamantan (tinh ché bang séc ky
cot hidu sudt 89,3%), tiép d6 deformyl hoa véi axit HC1 15% trong thoi gian 24
gi®y tao ra memantin hydroclorua véi hiéu suat 80%.

NHCOH NH, .HCI

H,S0,+ HNO; HCI 15%/100°C/24gi?
CHs ™ HCoNH, CH, CH;

Trén co s& ciia phuong phap ndy nhidu nhém nghién ctu v6i nhitng giai
phap céi tién cling d3 duoc céng bd trong mot loat cac don va/hoic bang doc
quyén sang ché (WO 2007/101536 Al; EP 1989175A1; US 8,138,375 B2; WO
2006/010362; WO 2009/115334 A2; WO 2010/083996 Al; EP 2103597 Al).
Pidu ngac nhién 14 tit ca cic cong bd nay déu thuc hién phan tmg formyl hod &
0°C hodc 0-5°C trong thoi gian rat dai (duy tri qua dém).

(10) Nam 2007, Reddy va cong su (Organic Process Research &
Development. 11(2), pp. 268-269) thuc hién viéc téng hop memantin
hydroclorua bang cach cho 1-hydroxy-3,5-dimetyl-adamantan tédc dung véi HCI
dic dé tao ra 1-cloro-3,5-dimetyl-adamantan tiép d6 cho hop chét nay tac dung
véi formamit trong dung méi cd thé 13 ruou nhu metanol, etanol, butanol, v.v.
hodc xeton nhu (aceton), nhiét d§ phan ung duy tri trong khoang 120-160°C
(trong binh chiu 4p) dé tao ra hop chit trung gian 1-formamido-3,5-dimetyl-
adamantan. Sau d6 thily phan hop chit méi tao thanh trong méi truong axit HCI
36%. Tong hiéu sut ciia ca qua trinh 13 58%.

OH NHCOH NH, .HCI
1. HCI 36% HCI 36%
CH52. HCONH, CH; CH;
H3C H3C H3C
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(11) Nam 2008, Fuli Zhang va cong su cong bd bang doc quyén sang ché
(patent My s6 US 7,355,080 B2) vé tong hop memantin hydroclorua xuét phat tir
1-bromo-3,5-dimetyl-adamantan va ure trong dung moéi 1a axit formic c6 ndng
d6 khac nhau & nhiét d6 tir 80°C, sau d6 axit hoa véi HCI dic dé thu duoc san
phdm v6i hiéu suit khoang 69%.

(12) Nam 2009, Schickaneder va cong sy (céng bd don M sé US
2009/0082596 A1) bdc 16 phuong phap diéu ché cic din xuét adamantylamin tix

1-hydroxy-3,5-dimetyl-adamantan theo so d6 phan tmg sau:.

OH NHCOCH,CI1 NH,
CICH,CN EtOH, CH;COOH
———— _—s
CH; CH;COOH CH, Thioure CH,
H3C H3C H3C
NH, .HCl

HC131%
_HCI31% cH,

HaC
Két qua nghién cttu ctia Schickaneder cho thdy hiéu sudt qué trinh tao céc
dan xuét 2-cloro-N-(3,5-dimetyl-adamantan-1-yl)axetamit dat tir 69,9-96,91%,
budc thuy phan tao memantin bazo 1a 74,5%, hiéu sudt qud trinh tao mubi

memantin hydroclorua 1a 69,2%.

(13) Nam 2014, Agarwal, Nand Lal va cong su (cong bd qudc té s6 WO
20142024202 A1) da cong bd phuong phép diéu ché memantin tir 3,5-dimetyl-

adamantan trong 2 budc theo so dd phan tng sau:.

H NHCOCH; NH,
CH3CN, HyS04/ 25-45°C KOH,iBuOH, H,0/140°C/20gid
HaC o s s
3 HaC HaC

Két qua nghién ctru cho thdy hiéu sudt qua trinh tao cac dan xuét (3,5-

dimetyl-adamantan-1-yl)axetamit dat duoc 13 rit thap.

6
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(14) Nam 2014, Shimo, Tetsuya céng b sang ché vé tbng hop memantin
tir 3,5-dimetyl-adamantan (c6ng b6 quéc t& s6 WO 2014115638 Al) trong 2

budc theo so d6 phan tng sau:.

H

NHCOCH;3 NH,
CH;CN, HySO4/mesitylen NaOH,CH;(CH,),OH,H,0/130°C/24gi%
CHs CHj ] CH,
HsC HsC HsC

Két qua nghién ctru cho thdy hiéu sudt qua trinh tao cac din xuit (3,5-

dimetyl-adamantan-1-yl)axetamit dat dugc la 80% va giai doan 2 1a 100%.

(15) Ciing trong ndm 2014, Liu Xingchao va cong su (patent Trung Qudc
s6 CN 103553932) d& cong bd phuong phap didu ché memantin hydroclorua tir

1-bromo-3,5-dimetyl-adamantan trong 3 budc theo so 6 phan tmg sau:

Br NHCOCH,Cl NH,
0, s
CH;CN, H,SO,, AcOH NaOH,H,0, DEG, 160°C/ liglor
-50° 1¢
CH, 35-50°C/12giv CH; CH;3

H,C HsC

NH, .HCI
C

H3C
HCLH,O
—L» @CH3
Hs

(16) Ciing trong nam 2014, Peng, Chao (patent Trung Qudc s CN
103553932) di coéng bd phuong phdp didu ché memantin tir 3,5-dimetyl-

adamantan trong 3 budc phan Gng theo so dd phan tmg sau:
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NHCOCH,

Brz/ hdi lww/10giey CH;CN, H,S0,
—_
10°C/9 glo

NaOH,H,0, DEG, 160°C/12 gi¢

CH,
HsC

V6i hiu suét giai doan 1 14 88%, giai doan 2 14 94%

(17) Nam 2014, cac tac gid sang ché Trung qudc (cong bd don sé CN
103,664,640 A) d3 thyc hién viéc tong hgp memantin hydroclorua béng cach
cho 1-bromo-3,5-dimetyl-adamantan tic dung véi ure trong dung moéi céc ancol
khéc nhau & 20-200°C trong thoi gian tir 15-48 gio (trong binh chiu 4p) dé tao ra
hop chét trung gian 1-uredo-3,5-dimetyl-adamantan. Sau d6 thuy phén hop chét
méi tao thanh trong dung dich NaOH ¢ céc nhiét d§ khac nhau tir 50-200°C
trong thoi gian 12-24 gid (trong binh chiu 4p) sau do tao mudi vé6i axit HCI trong

isopropanol thu dugc memantin hydroclorua véi hiéu sut dat tir 58-85%.

Br NHCONH, NH, .HCI
NH,CONH, NaOH/H;0
CH, CH; HCI36% CHj
H3C H3C Hac

(18) Nam 2015, cac tac gia sang ché Trung qudc (cong bd don s6 CN
104,447,352 A) d3 thuc hién viéc tong hgp memantin hydroclorua bang cach
cho 1-bromo-3,5-dimetyl-adamantan tdc dung v&i amoni axetat trong N-
dimetylformiat & 150°C, sau d6 xt ly véi HCI 2N @& thu san phdm vé6i hidu suét
kha cao (90%).

Br NH, .HCI

1. NH4;OCOCHj;
CH, 2. HCI CHj
H,C

HsC
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(19) Nam 2015, Zheng, L. va cong su cong bd phuong phap tong hop cac
dan xuét ctia khung adamantan trong d6 c6 memantin hydroclorua (J. Pharm. &
Biomed. Sci. 2015, 05(04), 276-290) di tir 1,3-dimetyl-adamantan véi so db

phén g sau:

H Br NHCOCH3
Bry/ hoi luu/4gio CH;CN, H,S0,,12 gid
—_— R Al —_—
CH, CH, CHs
H,C H;C H;C
NH, HCI
1,NaOH,DEG, 170°C/15gid
2 HCLEA CH;

H;C

Vé6i hidu suét giai doan didu ché 1l-axetamit N-3,5-dimetyl-adaman) 13

88%, giai doan tao amantadin hydroclorid 1a 63%.

(20) Nam 2016, cac nha khoa hoc Trung qudc (sang ché s6 CN
103833555 B) d4 thuc hién viéc didu ché memantin hydroclorua bang céch cho
1-bromo-3,5-dimetyl-adamantan tac dung v4i metyl carbamat trong axit formic
6 90°C, sau d6 xur ly véi HCI 36% dé thu san phém v6i hiéu suét kha cao (75-
87%).

Br NH2 HCI

1. NH2COOCH3,HCOOH/9O°Q/O.5 gio
CH, 2. HCI 36%,90°C/3gi&s CH,

HiC HsC

(21) Nam 2017, Kazuyki Sugawara va cong su (sang ché Nhat Ban sb JP
2017039656 A) da tong hop memantin hydroclorua tir 1-bromo-3,5-dimetyl-
adamantan va ure bang cach cho 1-bromo-3,5-dimetyl-adamantan tic dung v&i
ure trong dung moi DMA, & 140°C trong thoi gian tir 2-8 gid tao ra hop chét
trung gian 1-uredo-3,5-dimetyl-adamantan. Sau d6 thity phan hop chdt méi tao
thanh véi NaOH trong mét sb dung méi khéc nhau & cac nhiét d6 khac nhau tir

9
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120-140°C trong thoi gian 2-23 gid, sau d6 tao mudi vé6i axit HCI dic thu duge

memantin hydroclorua véi hiéu suét dat tir 47-97%.

NHCONH, NH, .HCl
NH,CONH, NaOH/H,0
CH,4 CH; HCI 36% CH;
HsC HsC H,C

(22) Nam 2017, tac gia Suzuki Naoto va cong su (sang ché Nhat Ban sb
JP 2017114820 A) coéng b bing sang ché didu ché memantin hydroclorua tir
1-axetylamido-3,5-dimetyl-adamantan v6i hiéu suat dat 90% theo so dd phan
ung sau day:
NHCOCH; NH, .HCl

1. NaOH, DEG/175°C/15gio

2. HCI khi, AcOEt
CH3 CH3

H;C HsC

(23) Nam 2019 Wertjes William C. cong bd giai phap chuyén amantadin
hydroclorua thanh amantadin base theo so d6 sau day:

NH, HCI NH,
1. KOH, H20, CH,Cl,/pH=12

CH3 CH3
HaC HsC

Qua cac phuong phép liét ké néu trén cho thdy: nhidu phuong phép tong
hop memantin hydroclorua trong sé nay déu xut phét tir nguyén li¢u dau 1a 1,3-
dimetyl-adamantan hodc 1-bromo-3,5-dimetyl-adamantan, di qua cac hop chét
trung gian 1-axetylamido-3,5-dimetyl-adamantan hodc 1-formamido-3,5-
dimetyl-adamantan, quy trinh thuc hién trong 2-4 budc phan ting, bang cac
phuong phap khac nhau, véi cac ky thuat cling khdc nhau va quy trinh cang
nhiéu bude thi tdng hiéu sudt cta ca qua trinh cang giam. Nhin chung tong hiéu
sudt thu duoc cua hop chit nay con chua cao (khoang 55-75%); con c6 nhiéu
quy trinh thao tic con phic tap, st dung hod chét loai dat tién, khong thong

dung, hoa chét doc hai gdy 6 nhiém méi truong, tiéu ton hoa chat nhiéu hon mirc
10
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can thiét, c6 nhiéu quy trinh cin thao tdc & nhiét d6 0-5°C thoi gian dai (qua
dém) tiéu tdn nang luong qua lang phi, khong kinh té.

Do céc wu nhuge diém néu trén nén trong san xuit memantin, memantin
hydroclorua van c¢6 nhu cdu nghién ctru va phét trién cac phuong phip méi dé
nhim khéc phuc, loai trtr dugc cac nhugce diém nhu: phan Ung phai thuc hién &
nhiét d6 qua cao hoac qua thép, ap suat 16n, thuc trong chan khong, phai str dung
cac loai nguyén phu li€u, xuc tac d5t tién, khong bén vitng, doc tinh cao, khd
kiém trén thi trudng, hodic phai thuc hién phan tmg va xir ly, tach, tinh ché san
phim theo mét quy trinh phirc tap, tén kém (do can chay séc ky cot) hoic phai
thuc hién mét quy trinh ¢é nhiéu giai doan, thoi gian phan tng kéo dai clia cac
phuong phap néu trén. Do d6, con cb nhu cdu ddi véi quy trinh san xuét
memantin hydroclorua don gian, it budc, 6n dinh, an toan, hiéu qua hon (hiéu
sudt cao dé c6 thé ha gia thanh).

Muc dich cta giai phép hitu ich 14 dua ra mot quy trinh téng hop trong do:

i) Trong quy trinh khdng st dung dang brom léng, oleium, cac chét gay 6
nhiém méi trudng. Khong thuc hién phan tng & nhiét d6 thdp hodc nhiét d¢ cao,
ap sudt 16n, k¥ thuat thao tac phic tap.

tmg & nhiét d6 thip hoic nhiét d6 cao, ap suit 16n, k¥ thuat thao tac phic
tap.

ii) Khéng sr dung dung méi doc hai, d& chay nd dé xir 1y, phan lap, tach,
tinh ché c4c chét trung gian ciing nhur san phim.

iii) Téi wu hoa cac théng sb anh hudng téi hiéu suét thu nhan san phdm
cla ting giai doan trong quy trinh (nhiét d9, thoi gian phan Umg, lugng nguyén
liéu st dung) nhdm lam giam viéc st dung du thira va khéng hidu qua cac
nguyén liéu doc hai gdy 6 nhiém méi trudng, ndng cao hiéu sudt clia cd qud
trinh.

iv) Pua ra mét quy trinh téng hop memantin hydroclorua don gian, higu
qué, giam thiéu sb budc ctia quy trinh, ¢ cac thong s k¥ thuat t61 wu, nho d6 c6

thé nang cao hiéu suét téng gdp clia ca quy trinh.
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Ban chit k§ thuit ciia gidi phap hitu ich

Theo day giai phap nay la phuong phap tbng hop memantin hydroclorua
(I) di tir 1,3-dimetyl-adamantan (IT) trong hai buéc phan ung la: Bude 1 cho II
tdc dung vo&i formamit va axit nitric trong mot budc dé thu dugc N-formyl-1-
amino-3,5-dimetyl adamantan (IIT). Budc 2 la deformyl héa hop chit méi tao
thanh III nay véi dung dich axit clohydric thanh memantin va ddng thoi tao
mudi d& duoc memantin hydroclorua (I). Tuy nhién, quy trinh cling ¢ thé tién
hanh trong mdt budc, khong can phan 1ap 14y ra hop chét trung gian III dé vira
tiét kiém thoi gian thao tac vira nang cao hiéu sudt ctiia quy trinh, hidu suat tong

gOp cla ca quy trinh la trén 82%.

NHCOH NH, .HCI
1
8 2
7 9
CH; CH; aleaye:s
HsC H4C H,C 5| 4

MBS ta chi tiét giai phap hiru ich

Sau day, giai phap hitu ich s& dugc md ta mot cach chi tiét hon.

- Budc thir nhét 13 formamido hoa lién két C-H trén carbon béc ba chia
trong phan tir 1,3-dimetyladamantan (II), bang cach: cho hop chit II tac dung
v6i axit nitric (vira 1a tdc nhén vira la xtc tac) luc dau & nhiét do tir 20-25°C
trong 1 gid. Tiép theo d6, 13 & nhiét d6 ndy tac dung véi formamit trong thoi
gian 0,5 gid, sau d6 nang nhiét d6 hdn hgp phan tmg 1én 85°C va duy tri ¢ nhiét
dd nay trong thoi gian 1a 2,5 gio. Viée xir ly tach phén lap liy san pham trung
gian III vira c6 thé ding hdn hop nuée-diclorometan dé vira loai tap chat vira
chiét 14y san phidm trung gian hop chit N-formyl-1-amino-3,5-dimetyl
adamantan (III), sau d6 dich diclorometan dugc c4t loai dung méi dé thu dugc
san phdm III v&i hidu sudt gén 98%, san pham nay c6 chét luong dép tng cho
yéu ciu nguyén lidu cla giai doan tiép theo ma khéng can phai phan 1ap va tinh
ché gi thém.

- Budc thit hai 13 tong hop memantin hydroclorua (I): Bing cach cho hop

12
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chét TIT nhin dugce & trén déng thoi deformyl héa thanh memantin va tao mudi
thanh memantin hydroclorua (I) trong dung dich axit clohydric (axit clohydric
vira 12 xuc tac cho qué trinh deformyl hoa vira 13 tac nhin dé tao mudi). Qua
khao sat thdy ring phan tmg deformyl hod c6 thé thuc hién dugc ca trong moi
kiém 14n trong moi trudng axit nhung trong axit uu viét hon (ddc biét la axit
clohydric) vi sau khi deformyl hoa xong thi thu duoc ngay san phdm I ma khong
can thém budc phan tng tao mudi v&i khi HC), thoi gian thuc hién lai nhanh.
Tién hanh phan tmg deformyl hod va tao mudi ndy trong dung dich HCI 26% &
khoang 100°C (hdi luu) chi trong 1 gid, hiéu sut dat trén gan 84% .

Theo mot phuong 4n clia giai phap hitu ich thi trong budc thi nhat tao N-
formyl-1-amino-3,5-dimetyl-adamantan (III) tir 1,3-dimetyladamantan (II) va
formamit duoc thuc hién trong axit nitric (axit nitric vira 1a tdc nhan vira la xac
tac) & nhiét d6 20-25°C véi thoi gian 1,2-2 gio va sau d6 véi formamit ¢ 85°C
trong 2,5 gio (ma khong can phai duy tri khudy qua dém & 0°C hozc 0-5°C nhu
hau hét cac tai lidu khéc truée day da cong bd khi tong hop N-formyl-1-amino-
3,5-dimetyl-adamantan (IIT) tir 1,3-dimetyladamantan (II) va formamit dugc
thuc hién trong hdn hop axit sulfuric va axit nitric [DE 102006009279 A1; WO
2007101536 Al; EP 1989175A1; US 8,138,375 B2; WO 2006010362, WO
2009115334 A2; WO 2010083996 Al; EP 2 103 597 Al]; Ty 1é mol sir dung
gifta axit nitric : formamit : 1,3-dimetyl-adamantan trong phan ungla 10 : 9 :1.

Theo mdt phuong 4n khac cta giai phap hitu ich, viéc xir ly, tach, tinh ché
san pham formyl-1-amino-3,5-dimetyl adamantan (III) sau phan (mg ciing dugc
don gian hoa: bang cach d6 vao nudc — da rdi chiét véi diclorometan, sau d6 lam
khan va cét loai dung méi dé thu dugc hop chét trung gian III, hop chit thu
dugc c6 chit luong dap ung cho yéu cau nguyén liéu cla giai doan tiép theo ma
khong can phai phan 14p va tinh ché bang sic ky cot nhu mot s tai lidu cong bd.

Theo mdt phuwong 4n khac cua giai phap hitu ich trong budc thit hai, bude
deformyl héa III thanh memantin va tao mudi memantin hydroclorua (I) dugc

thuc hién trong mot budc véi dung dich HCI 26% & nhiét do hdi lwu 100°C,
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trong thoi gian 1 gio, chi khong thuc hién trong dung dich HCI 15% trong 24
gid nhu mot s tai lidu khac cong bd.

Theo mot phuong an khéc nita clia giai phap hitu ich trong budc thi hai,
sau khi deformyl héa IIT ¢ duoc memantin hydroclorua (I) thi viéc xtr 1y, tach,
tinh ché I va loai tap chat dugc tién hanh bang cach két tha phan pha trong hdn
hop nudc - n-hexan,

Theo day:

Giai doan 1: Trong binh cdu 3 c¢b ¢6 khudy tir, & nhiét do 20-25°C vira
khudy vira cho 1 phan khdi lugng 1,3-dimetyl adamantan vao 2,5 phan khéi
lugng axit nitric, duy tri & nhiét d¢ nay trong 1 gio. Tiép theo d6 nho giot tir tir
2,2 phén khéi luong formamit vao hdn hgp trén trong thoi gian 0,5 gid, sau khi
nhé hét tién hanh nang nhiét 6 hdn hop phan tng 1én 85°C va duy tri & nhiét do
ndy trong thoi gian 13 2-3 gio, sau d6 1am lanh hdn hop nay xubng nhiét d6
phong (20-25°C). tiép d6 db tir tir hdn hop nay vao 3 phan khdi lugng H,O d4,
chiét hdn hop nay v6i 4 phan khédi luong diclorometan, pha dich hitu co dugc
rta lai v6i nuéc va didu chinh pH vé& khoang 8 - 9 bang dung dich NH4OH 25%.
Dich hitu co dugc 1am khan véi NapSOq, loc loai NaySOy, dich hitu co dugce c6
can dén khd thu duwoc 1,2 phan khdi lwong N-formyl-1-amino-3,5-dimetyl
adamantan, (hiéu suét 97,57%, san phém nay dat yéu cau lam nguyén li€u cho
giai doan tiép theo ma khong can tinh ché gi thém).

Giai doan 2: Cho 7,3 phin khéi luong dung dich HCI 26% vao 1 phan
khéi luong N-formyl-1-amino-3,5-dimetyl-adamantan (III) thu dugc ¢ trén, 1am
néng 1én dén hdi luu va duy tri & nhiét do ndy trong thoi gian 1 gio, tiép d6 cét
loai b6t % thé tich dung mdi, cho thém vao hdn hop trén 1,2 phan khdi lugng n-
hexan, dun s61 tiép 0,5 gio, thu dugce nhii dich. Nhii dich dugce 1am lanh xuéng 5-
10°C trong thoi gian 1 gio, taa tao ra duoc loc va két tinh lai trong hon hop
metanol-etylaxetat. Sau d6 sy kho & ti sdy chan khong nhiét 6 60°C thu dugc
0,86 phén khéi luong memantin hydroclorua, hiéu suét 83,88%, san phérn dén

300°C van chua chay ma thing hoa.
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Phuong phép diéu ché memantin hydroclorua (I) theo giai phap nhu néu &
trén don gian va c6 nhiéu wu viét: quy trinh it budc, khong phai phan 14p tinh
ché san phim trung gian phtic tap; st dung nguyén liéu ty 1& hop 1y, tiét kiém,
khéng st dung nguyén li€u doc hai gy 6 nhiém méi trudng...vv), nhé dé gbp
phan 1am cho hidu suét téng gbp cia qué trinh san xuét I cla giai phép dat dugc
12 81,84% (khi tién hanh quy trinh lam hai giai doan riéng biét) va 82,68% (khi
tién hanh gop ca hai giai doan trong mot thiét bi -one-pot), c6 thé néi 1a hiéu suét

cao nhat.

Vi du thye hi€n ctia gidi phap hiru ich

Giai phap hitu ich s& trd nén rd rang hon qua viéc tham khao mét sé vi du
sau day, nhung didu d6 khong c6 nghia 1a gia tri cia giai phap hitu ich chi bo
hep & céc vi du dugc néu ma véi phuong phap tdng quat nay c6 thé dung dé didu
ché memantin hydroclorua (I) véi céc diéu kién d& cap trong ndi dung béo hd
cla giai phap hitu ich.

Vidu 1: Téng hop N-formyl-1-amino-3,5-dimetyl adamantan (IIT) tir 1,3-
dimetyl-adamatan (II)

Trong binh cdu 3 ¢ c6 khudy tir, & nhiét & 20-25°C cho 21 ml (31,3 g;
0,5 mol) HNO;3; vao va vua khudy vira cho tir tir 10,5 ml (8,38 g; 0,05 mol) 1,3-
dimetyl adamantan 98% vao, duy tri & nhiét d6 nay trong 1 gio. Tiép theo d6, &
nhiét d§ ndy nho giot tir tir 18ml (20,25g; 0,45 mol) formamit vao hdn hop trén
trong thoi gian 0,5 gio, sau khi nhé hét tién hanh nang nhiét d6 hén hop phan
tmg 1én 85°C va duy tri & nhiét d§ nay trong thoi gian 1a 2,5 gio, sau d6 1am lanh
hdn hop nay xuéng nhiét d6 phong (20-25°C). Tiép d6 d6 tir tir hon hop nay vao
80 ml nugc-da, trung hoa hdn hop véi dung dich NaOH 10%, chiét hdn hop nay
voi 160 ml diclorometan, pha dich hitu co dugc rira lai véi nude. Dich hitu co
dugc 1am khan véi NapSOq, loc loai Na;SOys, dich hitu co duge cd can dén kho
thu duoc 10,13g N-formyl-1-amino-3,5-dimetyl-adamantan, (hi€u sudt dat

97,57%), san phdm nay dat yéu cau 1am nguyén liéu cho giai doan tiép theo ma
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khong can tinh ché gi thém. MS (m/z): 208,16[M+1]*; IR (KBr), (cm™):
3450,65-3199,91 (N-H); 2947,23-2846,93 (C-H); 1693,50 (C=0); 'H-NMR
(500 MHz, CDCL;), § (ppm): 8,23 (d, J=12,5 Hz, 1H, NH) 7,99 (s, 1H, CHOY;
623 va 525 (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,
2CH3); BC-NMR (125 MHz, CDCL), & (ppm): 162,26/160,33 (CO);
53,69/52,31 (C1); 50,19-50,55 (2C, Cp va Co); 47,77 (Ca); 42,55/42,70 (Co);
42.23 (Cro); 40,36 (Cy); 32,40-32,50 (2C, C3 va Cs); 30,07/30,01 (Cs); 29,92
(C11); 29,89 (Cho).

Vi dy 2: Téng hop memantin hydroclorua (I) tir N-formyl-1-amino-3,5-
dimetyl adamantan (III).

Cho 77 ml (0,44 mol) HCI 26% vao 10,55g (0,05 mol) N-formyl-1-amino-
3,5-dimetyl adamantan (IIT) thu dugc & trén, vua khudy vira lam néng 1én dén
hdi lwu va duy tri & nhiét do nay trong thoi gian 1 gio, tiép do6 cat loai bét 2/3 thé
tich dung moi. Thém vao hdn hop trén 15 ml n-hexan, dun sbi tiép 0,5 gio, thu
duoc nhil dich. Nhil dich dugc 1am lanh xudng 5-10°C trong thdi gian 1 gid, tia
tao ra duogc loc va rira lai véi etyl axetat lanh, két tinh lai trong hon hop etanol-
etylaxetat. Sau d6 sdy chan khéng nhiét d6 60°C dén kho thu duge 9,05 g
memantin hydroclorua, hiéu suét 83,88%, san phém dén 300°C van chua chay
ma thing hoa; MS, m/z: 180,17 [M+1]" ; Dang base ty do; IR (KBr), (cm™):
3441,45 (N-H); 2943,45, 2900,65 (CH); 1364,38 (C-N); 'H-NMR (500 MHz,
CDCl3), 6 (ppm): 8,34 (s, 3H, NH,.HCI); 2,20 (m, 1H, Cs-H); 1,89 (s, 2H...);
1,74 (d, J=11,5, 2H...); 1,68 (d, J=11,5, 2H...); 1,42 (d, J=12,5, 2H...); 1,31 (d,
J=12,5 2H...); 1,22 (d, J=12,5Hz, 1H, ..); 1,16 (d, J=12,5Hz, 1H, ..); 0,86 (s, 6H,
2CH3); *C-NMR(125 MHz, CDCl3), 8 (ppm): 54,38 (C1); 49,79 (2C, Ca va Cy);
46,38 (Cy4); 41,81 (2C, Cs va Cip); 39,17 (Cy); 32,59 (Cs va Cs); 29,78 (Cs);
29,59 (2C, Ci1 va Cro).

Vi du 3: Téng hop memantin hydroclorua (I) tir 1,3-dimetyl adamantan

(I0).
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Trong binh ciu 3 ¢b c6 khudy tir, & nhiét d6 20-25°C cho 21 ml (31,5 g;
0,5 mol) dung dich HNOj3 vao va vira khudy vira cho tir tir 10,5 ml (8,38 g; 0,05
mol) 1,3-dimetyl adamantan 98% vao, duy tri & nhiét do nay trong 1 gio. Tiép
theo d6 trong nira gid, nhoé giot tir tir 18ml (20,25g; 0,45 mol) formamit vao hdn
hop trén trong thoi gian 0,5 gid, sau khi nhd hét tién hanh nang nhiét d6 hdn hop
phan tmg 1én 85°C va duy tri & nhiét do nay trong thoi gian 13 2,5 gio, sau d6
1am lanh hdn hop nay xuéng nhiét d6 phong (20-25°C). Tiép d6 db tir tir hdn hop
nay vao 80 ml nudc-d4, trung hod hdn hop véi dung dich NaOH 10%, chiét hdn
hop nay véi 160 ml diclorometan, pha dich hitu co dugce rira lai vé1 nudce. Dich
hiru co dugc ¢6 can dén kho thu dugce N-formyl-1-amino-3,5-dimetyl-adamantan
(III). Cho vao hop chit ITI vira thu dugc ndy 75 ml (0,53 mol) HCI 6N va lam
néng 1én dén hdi lvu va duy tri & nhiét d6 nay trong thoi gian 1 gio, tiép d6 cat
loai bét 2/3 thé tich dung méi, cho thém vao hdn hop trén 15 ml n-hexan, dun
501 tiép 0,5 gidy, thu dugc nhii dich. Nhil dich dugc 1am lanh xudng 5-10°C trong
1 gio, tua tao ra duge loc va rira lai voi etyl axetat lanh. Sau d6 sdy kho & ti sdy
chan khong nhiét d6 60°C duoc 8,92g memantin hydroclorua, hiéu suét 82,68%,

san pham dén 300°C van chua chay ma thing hoa.
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Yéu ciu bio hd
1. Phuong phép diéu ché memantin hydroclorua (I) di tir nguyén liéu 1,3-

dimetyladamantan (II) di qua hop chét trung gian N-formyl-1-amino-
3,5-dimetyl adamantan (IIT) bao gom hai buéc:

a) tao ra hop chat N-formyl-1-amino-3,5-dimetyl adamantan (III) béng
cach cho 1,3-dimetyladamantan (IT) tdc dung vdi axit nitric trong mot bude phan
ung, ¢ nhiét do 20-25°C trong 1 gid va sau do formyl héa véi formamit dugc
thuc hién & 85°C trong 2-3 gio, theo ty 1¢ mol gitra Il : HNO; : NH,-CHO la
1:10: 9; tiép d6 xu ly, tach, phan lap tinh ché san pham trung gian IIT bang cach

do vao nudc da va chiét véi diclorometan, sau do cat loai diclorometan dén kho;

b) thiiy phan hop chat ITI thanh memantin hydroclorua (I) bang cach dun
so1 III vé&i dung dich HCI 26% trong 1 gio, theo ty 1¢ mol gitta IIT va HCl la 1:
8,8.

2. Phuong phép theo diém 1, trong d6 viéc xu ly, loai tap chit va tach
phéan 1ap memantin hydroclorua (I) duoc thuc hién bing cach két hop dong b

vira loai tap chat vira két tua trong hé dung moi nudce - n-hexan.
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