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PHUGNG PHAP PIEU CHE AMANTADIN HYDROCLORUA

(57) Sang ché dé cap dén phuong phdp tong hop amantadin hydroclorua (I) don

gian, giam s6 budc clia quy trinh, rit ngan thoi gian, nang cao hiéu suat. Quy

trinh téng hop amantadin hydroclorua (I) bao géom hai budc: cho hop chét 1-

bromo-amantadin (I) tdc dung véi axetylamit (III) trong moi trudng dé tao ra

hop chat N-(1-adamantyl) axetamit (IV), ti€p theo la deaxetyl hoéa tao ra hop

chat amantadin (V) trong moi trudng kiém va tao ra mudi amantadin

hydroclorua (I) bang dung dich axit clohydric 2,5N.
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Linh vue ky thuit dugc dé cap

Sang ché dé cap dén phuong phap tong hop amantadin hydroclorua tir hop
chAt 1-bromo-adamantan nhu 14 chit khoi dau va axetylamit, qua hop chat trung
gian N-(1-adamantyl) axetamit, sau do6 hop chat nay duoc deaxetyl hoa vai natri
hydroxit dé tao ra amantadin hodc tao mudi v6i dung dich axit clohydric dé thu

duoc amantadin hydroclorua trong cting mét binh phan tng (one-pot).
Tinh trang k§ thuit ciia sang ché

Amantadin (1-aminoadamantan) la thubc khang virus A,, duoc sur dung
trong diéu tri cam A (AH7N9, AH5N1, AHINI...) va ciing la thudc diéu tri
bénh Parkinson. Dang str dung la mudi amantadin hydroclorua c6 cac biét duoc

1a Amantadin (Btrc), Smmetrel (M, Anh, Nhat), Mantadix (Phap)...

C6 nhiéu coéng trinh cong bd vé viée téng hop amantadin va amantadin
hydroclorua, di tir nhiéu ngudn nguyén liéu khac nhau nhung cht yéu la t
adamantan va dan xudt clia né, thim chi cing xuét phat tir mét loai nguyén liéu
nhu nhau la adamantan hay 1-bromo-adamantan nhung bang cac tac nhan, xic
tac, giai phap trién khai phan ung khac nhau thi dua ra cac quy trinh diéu ché co
hiéu qua kinh té khic nhau. Sau day la cdc phuong phép tong hop amantadin va

amantadin hydroclorua do:

(1) Nam 1960, lan dau tién amantadin hydroclorua duoc H. Stetler va CS.
(Chem. Ber. 93, 226-230 (1960)) tong hop ra bang cach cho 1-bromo-adamantan
tic dung voi axetonitril trong axit sulfuric 95% dé thu dugc N-(1-adamantyl)
axetamit, sau d6 deaxetyl hoa bang NaOH trong dietylenglycol va tiép do tao

muoi vl HCI khé dé tao ra amantadin hydroclorua.

(2) Nam 1964, Haaf. W. (patent My s6 US 3,152,180) boc 16 phuong
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phap tong hop amantadin di tir adamantan, bang cach cho adamantan tac dung
v6i axit xyanic 1ong trong axit sulfuric 96% véi sy ¢6 mit cia t-butanol dé tao ra
hop chét trung gian N-(adamantyl-1-)axetamit, sau dé deformyl héa v&i NaOH
trong dietylenglycol, tiép theo 14 tao mudi vé6i axit HCI dang khi dé thu dugc

amantadin hydroclorua .

(3) Nam 1967, Marvin, P. va CS (patent M§ s6 US 3,310,469) boc 10
phuong phap tbng hop amantadin bang cach cho 1-bromo-adamantan tic dung
v6i axetonitril trong axit sulfuric 95% dé duoc N-(1-adamantyl) axetamit, sau do
deaxetyl hoa bang NaOH trong dietylen glycol dé dugc amantadin va tiép d6 tao

muoi vi mot so axit va thir tac dung trc ché mat so virus cim A khac nhau.

(4) Nam 1968, William, V. va CS (patent M§ s6 US 3,388,164) boc 16
phuong phap diéu ché 1-adamantanamin (amantadin) tir axit adamantan-1-
carboxylic bang cach cho tac dung véi natri azidua trong hdn hop axit
trifloaxetic va anhydrid trifloaxetic dé thu duge 1-trifloaxetamitoadamantan, sau

d6 deaxetyl hoa hop chit nay dé thu duoc 1-adamantanamin.

(5) Nam 1968, Jack Mills va CS (patent My s6 3,391,142) boc 1o phuong
phap tong hop amantadin bang cach cho 1-bromo-adamantan tic dung voi
amoniac 16ng- etanol trong bom thép & nhiét d6 170°C trong 15 gior dé thu dugc

amantadin, sau d6 tao mudi HCI véi khi HCI khan nuéc trong dung dich ete.

(6) Nam 1976, 1. K. Moisee va CS (Khimico- Farmatsevticheskii
Zhurnal: 10(4), 32-33. (1976)) da tong hop amantadin hydroclorua biang cach
cho adamantan tac dung véi axit nitric dé tao ra 1-adamantylnitrat, sau d6 cho
hop chat nay phan ung véi axetonitril va axit sulfuric 96% dé duoc N-(1-
adamantyl)axetamit, tiép d6 deaxetyl héa biang NaOH trong dietylen glycol nudc
dé thu dugc amantadin, cubi cung tao mudi voi khi HCI khan trong ete dé thu

dugc amantadin hydroclorua .
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(7) Nam 1997, A. George K. va CS (patent M§ sb US 5,599,998 (1997))
boc 16 phuong phap tong hop amantadin bang cach cho 1- bromo-adamantan tac

dung véi liti va cloramin trong ludng khi nito dudi tac dung cia siéu am.

(8) Nam 2000, A. Jirgensons va CS (Synthesis, 12, 1709-1712. (2000);
téng hop amantadin hydroclorua bing cach cho adamantan-1-ol tac dung véi
cloroaxetonitril va axit sulfuric dic dé thu dugc N-cloroaxetyladamantyl-1-amin,
tiép d6 cho hop chat nay phan tGng véi thioure trong hdn hop etanol va axit
axetic dé tao ra amantadin, tiép theo 1a tao mudi véi khi HCI khan bio hoa trong

ete .

(9) Nam 2009, Christian P. Schickaneder (US 2009/0082596 A1) boc 16
phuong phap tong hop amantadin hydroclorua tir nguyén lidu la 1-
hydroxyadamantan qua hai giai doan: trudc ti€n cho 1-hydroxyadamantan tac
dung véi cloroaxetonitril va axit sulfuric 96% trong axit axetic va
dimetylaxetamit dé duoc N-cloroaxetyladamantyl-1-amin, tiép d6 cho hop chit
nay phan tng voi thioure trong hdén hop etanol va axit axetic dé tao ra

amantadin,tiép theo 13 tao mudi amantadin hydroclorua véi dung dich HCI 31%.

(10) Nam 2009, cac nha khoa hoc Trung qudc Shao Guizhen va CS
(Chemical Intermediate 5, 7, 2009) di cong bb két qua téng hop amantadin
hydroclorua tlr 1-bromo-adamantan va ure sir dung dau dau nanh nhu 13 dung
mdi cho phan tng, trong d6 phan tng dugc nung néng & nhiét d6 nidm trong

khoang tir 160 °C dén 190°C.

(11) Niam 2011, cac nha khoa hoc Trung qudc Wang Ming d& céng bd
bang phat minh sang ché doc quyén (CN 102050774B) vé tong hop amantadin
hydroclorua di tir dixyclopentadien trong bén budc phan tmg 13 hydro hoa,
chuyén hoa tao khung adamantan, tao dan xuat adamantyl-tricloroamin va axit

hoa tao muoi.
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(12) Nam 2013, He Jianxun (Chenese Journal of Pharmaxeuticals, 2013,
44(1), 1-2)) da cong bd két qua nghién ctru tong hop amantadin hydroclorua tir
adamantan, 2-cloroaxetonitril va oleum 20%, san phém thu duoc 1la
cloroaxetyladamantyl-1-amin dugc thiiy phan trong NaOH va tao mudi véi HCI

dé dugc san pham.

(13) Patent My s6 US 3,283,001 US 3,283,001, cong bd ngay 01/11/1966
boc 16 quy trinh diéu ché hop chit amantadin hydroclorua (I) bao gdm cac buéc:
i) cho hop chit adamantan phan tng v6i brom dé thu dugc hop chat 1-
bromoadamantan; ii) cho hop chit I-bromoadamantan (II) phan tng voi
axetonitril v6i su ¢6 mit ctia chét xfic tic axit sulfuric dé thu dugc hop chét 1-
axetamidoadamantan (12 hop chit N-(1-adamantyl)axetamit) (IV); iii) cho hop
chit N-(1-adamantyl)axetamit (IV) phan Gng véi natri hydroxit NaOH trong
dung méi dietylen glycol & nhiét do 170 d6 C dé thu dugc hop chat amantadin
(V), sau d6 chiét bang metylen clorua (con goi 14 diclometan); iv) cho hop chét

amantadin (V) phan tng v6i HCI khan tao ra hop chit amantadin hydroclorua.

(14) Pon dang ky sang ché Viét Nam sd 1-2016-00087, coéng bd ngay
25/5/2016 boc 16 quy trinh didu ché hop chat amantadin hydroclorua (I) bao gdm
céc bude: i) cho hop chit adamantan phan tng v6i axetonitril va axit nitric &
nhiét d6 tir 20 dén 50 d6 C dé thu dugc hop chat N-(1-adamantyl)axetamit (IV);
i) cho hop chéat (IV) phan tmg v6i NaOH trong dung méi propylenglycol:nuéc
v6i ty 18 6,5:1 & nhiét do tir 110 dén 150 d6 C dé thu dugc hop chat amantadin
(V); iii) cho hop chat amantadin (V) phan tng véi HCl 5M tao ra hop chét

amantadin hydroclorua (I).

(15) WO 2008/062472 A2, cong bd ngay 29/05/2008 boc 16 quy trinh didu
ché din xuit cia amantadin hydroclorua 13 memantin hydroclorua bao gdm céc
budc: i) cho din xuit 1-bromo-3,5-dimetyl adamantin phan tmg véi axetamit
(I) trong mdi truong khong dung moi dé tao ra hop chét 1-axetamido-3,5-

dimetyl adamantin; ii) cho hop chit 1-axetamido-3,5-dimetyl-adamantin phan
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g v6i NaOH trong dung moi dietylen glycol & nhiét d6 tir 105 dén 115 d6 C
dé thu duge memantin; iii) cho hgp chit memantin phan tmg véi HCI tao ra hop

chat memantin hydroclorua.

(16) CN 1566075A, cong bd ngay 19/01/2005 boc 16 quy trinh diéu ché
amantadin hydroclorua bao gém céc budc: i) cho hop chat (II) tac dung véi
formamit tao ra hop chat N-(1-adamantyl)formamit & nhiét do tir 120 dén 180 do
C, trong 6h; ii) deformyl héa hop chét N-(1-adamantyl)formamit tao ra hop chét
amantadin (V); cho hop chat amantadin (V) phan tmg véi HCI dic tao ra hop

chét amantadin hydroclorua (I).

Céc phuong phap néu trén bén canh nhiing vu diém 14 tim ra dugc nhimg
phuong phép méi dé téng hop amantadin hoic amantadin hydroclorua thi mdi
phuong phép cling con c6 nhitng nhugc diém nhat dinh ciia né. Cac nhuge nay

c6 thé chia thanh c4c nhém sau day:

- St dung céc hoa chét doc hai, dst tién, khé khiém (phuong phap 2, 4, 7,
11).

- Quy trinh st dung k¥ thuét phtc tap, kho thao tac, khé thuc hién, nguy
hiém, thoi gian thuc hién cac phan ung dai ton thoi gian, cac chét thai ra sau xur
ly phan ung do st dung qua du thira nguyén liéu ddc hai gdy 6 nhiém moi
truong (phuong phap 1,2, 3, 4, 5, 6, 7, 8,9, 12). Cac phuong phép tong hop dua
nhém amino vao khung adamantan dua trén cé s& phan tmg Ritter thong qua dan
xuit 1-axylamido-adamantan di tir adamantan di 1a qua 1-hydroxy-adamantan
hodc 1-bromo-adamantan déu str dung luong axit dac (H,SO,4, HNO3) du rat lén
(theo céc cong bd thi ty 1& giita dan xudt adamantan va axit 1a 1:14-20, nén sau
phan tng viéc xtr 1y phan l4p, tach san phdm thai ra moi truong maot lugng 16n
axit du gdy nén 6 nhiém moi truong 1a rat 16n, day 1a chwa ké qua trinh bromo
héa adamantan (tao 1-bromo-adamantan tr adamantan hoic diéu ché 1-

hydroxyl-adamantan di qua 1-bromo-adamantan) bang nuéc brom (brom 10ng)
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thi cling con gay nén 6 nhim méi trudng 16n hon nhiéu,

- Pai da s6 déu 1a quy trinh can thuc hién trong 3 dén 5 budc, mdi bude
déu c6 bude phan l4p va tinh ché san pham nén hiéu suat ca quy trinh giam di
dang ké, du ré‘mg hiéu suat dat dugc ciia mdi giai doan thay dbi tir 50-90%, six
dung quy trinh ¢ s6 budc cang ting thi hiéu suét tong gop ca quy trinh cang
giam nén viéce giam duge sé budce clia quy trinh cling nhu giam dugc viée tach,
tinh ché san phdm cua timg budc 1a mot didu dot pha c6 y nghia rat 16n trong

qué trinh tong hop amantadin.

Do cac uu nhugce diém néu trén nén trong san xudt amantadin hoZEc
amantadin hydroclorua van c6 nhu cau nghién ctru va phat trién céc phuong
phép méi dé nham khéc phuc, loai trir duoc cac nhuge diém nhu: giam duoc s6
buéc trong quy trinh tong hop, phan Gng khong phai thuc hién & nhiét do qu,
cao, ap sudt 16m, thue hién trong chan khong, phai st dung cac loai nguyén phu
liéu, xuc tac dat tién, khong bén viing, doc tinh cao, kho kiém trén thi truong,
hoac phai thuc hién phan tng va xu ly, tach, tinh ché san phdm theo quy trinh
phic tap, tén kém (chay sdc ky cot) hodc phai thuc hién quy trinh c6 nhiéu giai
doan, thoi gian phan tng kéo dai ctia cac phuong phap néu trén, nghia la xay
dung duoc quy trinh san xudt amantadin hydroclorua don gian, it budc, 6n dinh,
an toan, hiéu qua hon (hiéu sut cao dé c6 thé ha gia thanh) 1a yéu ciu dang

dugc luu y.
Ban chat k§ thuit ciia sang ché
Muc dich chti yéu ctia sang ché nay la:

- Pua ra quy trinh téng hop amantadin va amantadin hydroclorua don
gian, giam thiéu sd budc ctia quy trinh dé tang hiéu suit tong gdp cla ca quy

trinh.

- Trong quy trinh khéong st dung axit sulfuric, axit nitric béc khoi nén 1am
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giam thiéu viéc gy 6 nhiém moéi truong.

- T6i wu hoa céc thong sb anh hudng t6i hidu suat thu nhin san phim cua
tung giai doan trong quy trinh (nhiét do, thoi gian phan tng, luong nguyén liéu
sir dung, nham lam giam viéc st dung du thira va khéng hiéu qua nguyén liéu

doc hai gay 6 nhiém md trudng cua cac axit dac, brom, v.v..

Pé dat dugc muc dich d néu trén, sang ché dé cap dén phuong phép tong
hop amantadin va amantadin hydroclorua don gian, quy trinh ngén gon, hiéu

qua.

Theo day giai phap nay 1a phuwong phép téng hop amantadin hydroclorua
(I) di tor 1-bromo-adamantan (II) va axetylamid (III) trong hai budc phan tng:
truéc hét 1a cho 1-bromo-adamantan tac dung véi axetylamit dé dwoc N-(1-
adamantyl) axetamit (IV), buéc tiép theo 1 deaxetyl hoa hop chit méi tao thanh
nay véi hdn hop NaOH, nude, propylen glycol dé tao ra amantadin (V), tiép d6
chuyén V thanh amantadin hydroclorua (I) bang dung dich HCI 2,5N ngay trong

mot budc.

Br
H2N-COCH;,
I 4
I

MBS ta chi tiét sang ché

NHCOCH NHy NH, HCI

L

Pé thuc hién sang ché, trudc hét 1a diéu ché N-(1-adamantyl)axetamit

I (Amantadin. HCI)

(IV) bang cach: cho 1-bromo-adamantan (II) téc dung v6i axetamit (IIT) & nhiét
d6 nam trong khoang tir 120°C dén 160 °C, thoi gian 14 tir 2 dén 4 gid. Sau d6
dung hdn hop nuéc - d4 dé vira loai tap chat vira két tia 14y san phim trung gian

hop chat N-(1-adamantyl) axetamit (IV), loc, rira v&i nude lanh thu dugc san
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phim IV c6 hiéu suét kha cao va chit lugng dap tng cho yéu cau nguyén liéu
ctia giai doan tiép theo ma khéng can phai phan lap va tinh ché gi thém.
Tiép theo 1a tong hop amantadin (V) hodc amantadin hydroclorua (I) bang

cach:

Cho N-(1-adamantyl) axetamit (IV) deaxetyl héa trong hon hop dung méi
phan cuc loai alcolic - nudc, véi xtc tac kiém (natri hydroxyt hozc kali
hydroxit), & nhiét d6 120°C dén 140°C trong thoi gian tir 6 dén 9 gid. Sau khi két
thiic phan tmg d6 hdn hop nay vao nudc-da, khudy déu. Chiét hdn hop phan tGng
véi diclometan, dich chiét diclometan duoc cAt loai dung moi dén kho, sau do
cho vao can con lai dung dich HCI 2,5N va khudy manh trong 0,5 gid & nhiét do
tlr 60°C dén 70°C. Chiét 14y pha nudc, rira lai pha nuéc véi diclometan va dem
¢d bdc hoi trong chan khong pha nudc dén khd, cho thém vio cin ndy axeton
hodc etyl axetat, khudy, lam néng 1én 50°C, sau d6 1am lanh xudng 0-5°C trong
30 phut. Két tha tao ra dugc loc, rira lai voi axeton lanh, thu duoc amantadin
hydroclorua. Két tinh lai trong hdn hop etanol-ete khan, sdy kh6 & nhiét do
60°C, thu dugc amantadin hydroclorua ()

Theo mot phuong an cua sang ché thi phan tng thir nhat tao N-(1-
adamantyl) axetamit tir 1-bromo-adamantan va axetylamid dugc thuc hién véi ty
18 mol 1: 7-10, dugc tién hanh & nhiét do tir 120 °C dén 160°C ma khéng can toi
bét ky mét loai dung méi cling nhur loai xtic tic nao (nhu cic quy trinh tong hop
clia cac tac gia khac cong bd trén co so phan tng Ritter hodc kiéu Ritter thi phai

su dung cac axit).

Theo mét phuong phap khéc nita viée xir Iy, tach, tinh ché san pham N-(1-
adamantyl) axetamit (I) sau phan tGng ciing dugc don gian hoéa chi can d6 vao
nude, két tua tao ra duogc loc va rira lai béng nudc la duoc san phém sach dat
tiéu chudn lam nguyén liéu cho giai doan tiép theo ma khong phai dung dung

moi hitu co dé chiét va cling khong can tinh ché gi thém.
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Theo mét phuong 4n khac nita ctia sang ché 13 trong budc thtr hai, budc
deaxetyl hoa N-(1-adamantyl)axetamit thanh amantadin dugc thuc hién trong
hon hop dung méi hitu co phéan cuc loai alcolic - nude cé xtc tac natri hydroxyt,

& nhiét do tir 120°C dén 140°C, trong thoi gian tir 6 dén 9 gio.

Theo médt phuong 4n khéc nita ciia sang ché 1a trong budc thir hai, sau khi
deaxetyl hoa N-(1-adamantyl) axetamit dé duoc amantadin (V) thi viéc xt 1y,
tach, tinh ché loai tap chat dugc tién hanh bing phan pha trong nudc va chiét
bang diclometan, sau dé amantadin dwoc chuyén héa thanh amantadin
hydroclorua bang dung dich HCI 2,5N, san phim nay dugc xir ly véi axeton

hoic etyl axetat thu duoc san phim 1.
Theo day:

Giai doan 1: Trong binh cau 2 ¢ trén bép khudy tir, cho vao d6 2,16 phan
axetamit (II[) d6 lam néng 1én 85°C, sau do cho tir tir vao d6 1 phan 1-bromo-
adamantan (II) va ning nhiét do 1én 120°C-140°C thoi gian 1-3 gid. Sau khi
phéan Gng két thic, hdn hop dugc d6 vao 23 phan nude-da, xuat hién két tia mau
tréng. Két tia tao ra duoc loc, rira két tua bé“mg nudc da, hut kiét, séy kho. Thu

duoge san phdm N-(1-adamantyl) axetamit (IV).

Giai doan 2: Cho 1 phan N-(1-adamantyl)-axetamit (IV) vao hdn hop ctia
1,5 phan NaOH, 0,75 phan H,O va 2,2 phan propylenglycol, 1am néng nhiét do
1én 120 °C dén 140°C, khudy, duy tri ché d6 nay trong thoi gian 7-9 gio. Sau khi
két thiic, thém vao hdn hop nay 9,5 phan nuée-da, khudy déu. Chiét hdn hop
phan tng véi tir 20 dén 25 phan diclometan. Cat loai diclometan thu dugc
amantadin. Cho vao amantadin nay 12,5 phan dung dich HCI 2,5N, thu duoc
dung dich amantadin hydroclorua, cit loai hét dung méi, tiép d6 cho 1,5 phan
axeton hoic etyl axetat, khudy, 1am lanh, loc, sdy trong chan khéng & 60°C, thu

dugc amantadin hydroclorua.

-10-



22639

Phuong phap diéu ché amantadin (V) va amantadin hydroclorua (I) theo
giai phap nhu néu & trén don gian va cé nhiéu diém quy trinh it giai doan, it
budc can phai phan lap tinh ché san phim, st dung nguyén liéu tiét kiém, v.v..),
nhy d6 gép phan lam cho hiéu sudt cia qua trinh san xudt amantadin vi

amantadin hydroclorua ctia giai phap dat dugc kha cao.

Dé minh hoa cu thé cho sang ché, & day xin dua ra mot s6 vi du, nhung
diéu d6 khéng c6 nghia 1 gia tri cua giai phap chi bo hep & cac vi du dugc néu
ma v&i phuong phép tong quat nay c6 thé dung dé diéu ché amantadin va
amantadin hydroclorua vdi céac diéu kién dé cap trong ndi dung bao hd cua sang

ché.
Vi du thwe hién sang ché

Sang ché sé& tré nén rd rang hon qua viéc tham khao mét sb vi du sau day:
Vidu 1: Téng hop N-(1-adamantyl) axetamit (IV) tir 1-bromo-adamatan 1)

Trong binh cau 2 c¢6 trén bép khudy tir, cho vao d6 14,52g (0,24 mol
axetylamit (IIT), 1lam néng 1én 83-85°C cho ndng chay ra, & nhiét d6 nay vira khudy
vira cho tir tir 6,74 (0,03 mol) 1-bromo-adamantan (IT) vao, sau khi cho hét nang
nhiét d6 phan mg 1én 135-140°C va duy tri & nhiét d6 nay trong 3 gid. Sau d6 hon
hop phéan ting duge lam ngudi xudng 70-75°C va vira khudy vira d6 vao 150 ml
nude-da, xuat hién két tha mau tréng, khuéy va lam lanh 60 phut. Két tia tao ra
dugc loc, rira két tia bang nuéc d4, siy kho, thu duoc 5,41 g N-(1-adamantyl)
axetamit (IV), (hiéu suat 93,27 %). San phim c6 diém néng chay 1a 147-149°C;
IR(KBr), (cm™): 3321,92 (N-H); 2907,94-2850,8 (C-H); 1648,18 (C=0).; MS,
m/z: 216 [M+Na]’; 'H-NMR (500 MHz, CDCl;), 8 (ppm): 5,380 (s, 1H, NH);
2,060(s, 3H, CHa); 1,992 (s, 6H, C,-H, Cs-H, va Cip-Hyp); 1,905 (s, 3H, C3-H,Cs-H
va C-H); 1,672 (s, 6H, C4-H,, Co-H, va Co-H,); PC-NMR(500 MHz, CDCL3), &
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(ppm): 169,211 (C=0); 51,719(Cy); 41,526(C,+Cg va Cyo); 36,285(C5+Cs va Cy);
29,349(C4+C6 va Cg), 24,555(CH3)

Vi du 2: Téng hop amantadin hydroclorua (I) tir Ad-NH-COCH; (I1I)

Cho 7,75g (0,04mol) N-(1-adamantyl) axetamit (II[) vao 17 ml propylen
glycol trong binh cau 3 ¢b va dun trén bép khudy tir gia nhiét cho dén khi tan hoan
toan. Vira khudy vira thém tir tir vao hdn hop trén 12g (0,3 mol) NaOH va 6ml H,0,
sau d6 dun néng 1én 125-130°C trong thoi gian 8 gid. Sau khi két thic phan tng
thém vao hdn hop nay 75ml nudc, khudy déu. Chiét hdn hop phan tmg 3 lan véi
diclometan. Gop dich chiét diclometan, rira lai 3 lan v6i nudc. Cét loai bét
diclometan dén con khoang 25 ml, sau d6 cho thém 95 ml dung dich HCI 2,5N va
khudy manh 1 gio. Chiét 14y pha nudc, rira lai pha nudc véi diclometan va pha nuéc
dem c6 bdc hoi trong chan khong dén kho, cho vao dich nay 15 ml axeton, khudy,
lam néng 1én 50°C khoan 1 gio, sau d6 lam lanh xudng 5-10°C trong 30 phit. Tta
tao ra dugc loc, rira lai véi axeton lanh, thu duoc amantadin hydroclorua tho. Két
tinh lai trong hdn hop etanol - ete khan, sdy kho & nhiét d6 60°C trong chan khéng,
thu duge 5,94g 1-amino-adamantan hydroclorid (I) c6 mau trang (hiu suat 79,09%),
R¢= 0,5 (voi hé dung moi trién khai 13 CHCly:metanol:NH; 25% = 6:1:1) khéng
néng chay cho dén 360°C. IR (KBr), (cm™): 3458,73(NH,); 3048,38(CH); 1360,37
(C-N); MS, m/z: 151,1[M-HCI]" ; 135 [M-NH,.HCI]"; "H-NMR (500 MHz, CDCl;),
d (ppm): 8,263 (br, s, 3H, NH,.HCI), 2,143 (s, 3H, C5-H, Cs-H, C;-H); 2,033 (s, 6H,
CoHy,Co-Hy va Co-Hy);1,681-1,641 (m, 6H, Cy-H,, Cg-H, va Cy-Hy); "C-NMR
(D,0), & (ppm): 52,456(C;); 40,099(C5+Cs va Cq); 34,949(C,+Cg va Cy);
28,876(C4+Cq va Cy).

Vi du 3: Tbng hop tir amantadin hydroclorua (I) tir 1-bromo-adamatan (II)

Trong binh ciu 3 ¢b trén bép khudy tir, cho vao d6 23,65g (0,4 mol
axetylamit (III), 1am néng 1én 83-85°C cho ndng chay ra, & nhiét d6 nay vira khudy
vira cho tir tir 10,74 (0,05 mol) 1-bromo-adamantan (II) vao, sau khi cho hét ning
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nhiét dd phan tng 1én 135-140°C va duy tri & nhiét d6 ndy trong 3 gio. Sau d6 hon
hop phan ting dugc lam ngudi xudng 70-75 °C va vira khudy vira d6 vao 250 ml
nuoc-da, khqu va lam lanh 60 phut. Két tha tao ra duoc loc, rira tia b?mg nudc da,
ht kiét, thu duge N-(1-adamantyl)axetamit (IV) tho, chat nay duwoc cho vao binh cau
3 ¢b, cho vao d6 22 ml propylen glycol, khudy va dun néng lén 95-100°C cho dén
khi tan hoan toan. Vira khudy vira thém tir tir vao hdn hop trén 15 g NaOH va 5ml
H,0, sau d6 dun nong 1&n 125-130 °C trong thoi gian 8 gid. Sau khi két thic phan
ting thém vao hén hop nay 125ml nuée, khudy déu. Chiét hon hop phan tmg 3 1an
voi diclometan. Gop dich chiét diclometan, rira lai 3 lan véi nuée. Cét loai bét
diclometan dén con khoang 20 ml, sau d6 cho thém 120 ml dung dich HCI 2,5N va
khudy manh 1 gio & 50°C. Chiét 14y pha nudc, rira lai pha nuée véi diclometan va
pha nuéc dem ¢b bdc hoi trong chan khéng dén khé, cho vao cin nay 20 ml axeton,
khudy, 1am nong lén 50°C trong khoang 1 gio, sau d6 lam lanh xudng 5-10°C trong
30 phut. Két tha tao ra duoc loc, rira lai véi axeton lanh, thu duoc amantadin
hydroclorua tho. Két tinh lai trong hon hop etanol - ete khan, séy kho6 & nhiét d6 60°C
trong chan khong, thu dugc 7,02g amantadin hydroclorua (I) ¢6 mau trang (hiéu suét
74,78 %), R¢= 0,5 (v61 hé dung moi trién khai 13 CHCl;:metanol:NH; 25% = 6:1:1)
khéng néng chay cho dén 360°C. MS, m/z: 151,1[M-HCI]" ; 135 [M-NH,.HCI]";
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Yéu ciu bio hd

1. Phuong phap diéu ché amantadin hydroclorua (I) tir hop chit nguyén liéu 1-
bromo-adamantan (II) va axetamit (III) di qua hop chét trung gian N-(1-

adamantyl)axetamit (IV) bao gdm hai budc:

a) tao ra hop chéat N-(1-adamantyl)axetamit (IV) bang cach cho hop chat 1-
bromo-adamantan (II) téc dung truc tiép véi axetamit (III) véi ty 1é mol 1:8 &
nhiét d6 nam trong khoang tir 120°C dén 160°C trong thdi gian ndm trong
khoang tir 2 dén 3 gio; tach phan 1ap va tinh ché san phdm trung gian N-(1-
adamantyl)axetamit (IV) bang cach ha nhiét d6 dén nam trong khoang tir 70°C
dén 75°C dé lam giam do tan cua san phdm va két tia trong nudc dé trong thoi

gian 1 gio;

b) deaxetyl héa hop chit N-(1-adamantyl)-axetamit (IV) tao ra hop chét
amantadin (V) trong hdn hop dung méi phan cuc 1a propylenglycol - nuéc véi ty
1& khéi lugng 1a 3:1 véi su ¢c6 mat cia xUc tac kiém 1a natri hydroxit hoac kali
hydroxit & nhiét d6 nim trong khoang tir 120°C dén 140°C trong thoi gian nim
trong khoang tir 6 dén 9 gid; tach phan 1ap va tinh ché amantadin (V) thu duoc
bang cach phan pha trong nudc va chiét bang diclometan; sau d6 cho hop chat
amantadin (V) phan ing vé6i dung dich axit clohydric 2,5N ¢ nhiét do 50°C trong

thoi gian 1 gior dé tao ra mudi amantadin hydroclorua (I).

2. Phuong phép theo diém 1, trong d6 & budc a) nhiét 46 phan tng tot nhat 1a
140°C, thoi gian t6t nhat 1a 3 gio.

3. Phuong phép theo diém 1, trong d6 & bude b) nhiét d6 phan tng t6t nhét 1a
nam trong khoang tir 125°C dén 130°C, thoi gian tot nhat 1a 8 gio.
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