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thé hon, theo gi4i phdp nay, amantadin hydroclorid (I) dugc tdng hop trong hai
budc: budc mot 1a cho amantadin (IT) tic dung véi acetonitril trong axit sulfuric
nong do 97 dén 98% & nhiet do txr 35°C dén 85°C dé tao ra N-(1-
adamantyl)acetamid (III), budc ti€p theo la deacetyl hda hgp chat nay trong hon
hop dung méi phan cuc propylen glycol - nudc ty 1& 6,5:1, ¢6 mat KOH, & 125-
130°C dé tao ra amatadin (IV), sau dé tao mudi amantadin hydroclorid (I) vé6i
dung dich HC1 6N.

NH». NHoHCI.
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* Linh vue k§ thuét dwoe dé cap

Sang ché d& xuat phuong phap didu ché amantadin hydroclorid, thuc hién
chi trong hai buéc phan Gng bang cach cho adamantan tic dung véi acetonitril
trong axit sulfuric néng d6 97 dén 98%, tiép theo 1a deacetyl hoa va tao mubi

v6i dung dich HCLL
Tinh trang k§ thuit ciia sing ché

Sang ché dé cap dén phuong phép didu ché amantadin — 12 mot thudc
khang virut A,, duoc st dung trong diéu tri cim A (AH7N9, AH5N1, AHINI,
v.v.) va cling 1a thudc diéu tri bénh Parkinson. Dang st dung 13 mudi amantadin
hydroclorid c6 céc biét dugc la Amantadin (Ptrc), Smmetrel (M§, Anh, Nhét),
Mantadix (Phap).

Amantadin 13 tAc nhan khéng virut duoc biét téi tir ndm 1963 (patent My
s6 US 3,310,469). C6 nhiéu cong trinh céng bd vé viée tong hop amantadin va
amantadin hydroclorid, di tir nhiéu ngudn nguyén liéu khac nhau nhung cha yéu
1a tir adamantan va din xuét cua no, thim chi cling xuét phét tir mot loai nguyén
liéu nhu nhau 12 adamantan hay 1-bromo-adamantan nhung bang céc tic nhén,
xtc tac, giai phép trién khai phan Gmg khac nhau thi dua ra céc quy trinh diéu
ché c6 hiéu qua kinh té cling khac xa nhau. Sau day 1a cdc phuong phap téng

hop amantadin va amantadin hydroclorid da biét trong linh vyc nay:

(1) Nam 1960, 14n dau tién amantadin hydroclorid dugc H. Stetler va CS.
(Chem. Ber. 93, 226-230 (1960)) téng hop ra bing cach cho 1-bromo-
adamantan tdc dung véi acetonitril trong axit sulfuric dic dé thu dwoc N-(1-
adamantyl)acetamid, sau d6 deacetyl hoa bing NaOH trong dietylenglycol va

tiép d6 tao mubi véi HCI dé tao ra amantadin hydroclorid.
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(2) Nam 1964, Haaf. W. (patent My s6 US 3,152,180) boc 16 qué trinh
téng hop amantadin di tir adamantan, biang cach cho adamantan tac dung voi
axit cyanic 16ng trong axit sulfuric dic véi suw c6 mit cla t-butanol dé tao ra chét
trung gian N-(adamantly-1-) formamid, sau d6 deformyl héa v6i NaOH trong
dietyenglycol, tiép theo 13 tao mudi véi axit HCI khan d thu dwoc amantadin

hydroclorid.

(3) Nam 1967, Marvin, P. va cdng su (patent M§ s6 US 3,310,469) boc 16
qué trinh tong hop amantadin bing cach cho 1-bromo-adamantan tac dung voi
acétonitril trong axit sulfuric dic dé tao ra N-(l-adamantyl)acetamid, sau d6
deacetyl héa bang NaOH trong dietylen glycol dé tao ra amantadin va tiép d6

tao mudi véi mot sO axit va thir tac dung trc ché mot s6 virut cim A khéac nhau.

(4) Nam 1968, William, V. va cong su (patent My s6 US 3,388,164) boc
16 qua trinh diéu ché 1-adamantanamin (amantadin) di tir axit adamantan-1-
carboxylic bang cach cho tac dung v6i natri azidua trong hdn hop axit
trifloroacetic va anhydrid trifloroacetic dé tao ra 1-
trifluoroacetamidoadamantan, sau d6 deacetyl hoéa hop chét nay dé tao ra 1-

adamantanamin.

(5) Nam 1968, Jack Mills va cong su (patent M§ s6 US 3,391,142) boc 16
phuong phap tong hop amantadin bang cach cho 1-bromo-adamantan tc dung
v6i ammoniac 16ng - ethanol trong bom thép & nhiét d6 170°C trongl5 gior dé
tao ra amantadin, sau dé tao mudi hydroclorid véi khi HCl khan nuéc trong

dung dich ether.

(6) Nam 1976, 1. K. Moisee va cdng su (Khimico- Farmatsevticheskii
Zhurnal: 10(4), 32-33. (1976)) d4 tong hop amantadin hydroclorid bang cach
cho adamantan tac dung véi axit nitric dé tao ra 1-adamantylnitrat, sau d6 cho
hop chét ndy phan tmg v6i acetonitril va axit sulfuric dic dé tao ra N-(1-

adamantyl)acetylamid, tiép d6 deacetyl héa bang NaOH trong dietylenglycol
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(DEG) dé tao ra amantadin, cudi ciing tao mubi véi khi HCI khan trong ether dé

thu dugc amantadin hydroclorid.

(7) Nam 1997, A. George K. va cong su (patent M§ s6 US 5,599,998) boc
16 phuong phép tong hop amantadin bing cich cho 1- bromo-adamantan tc

dung vai liti va chloramin trong ludng khi nito dudi tac dung cua siéu 4m.

(8) Nam 2000, A. Jirgensons va cong su (Synthesis, 12, 1709-1712.
(2000) téng hop amantadin hydroclorid bang cach cho adamantan-1-ol tac dung
v6i cloroacetonitril va axit sulfuric dic dé tao ra N-cloroacetyladamantyl-1-
amin, tiép d6 cho hop chét nay phéan mg véi thioure trong hdn hop ethanol va
axit acetic dé tao ra amantadin, tiép theo 13 tao mudi v&i khi HCI khan bdo hoa

trong ether.

(9) Nam 2009, Christian P. Schickaneder (céng bé don M§ sb US
2009/0082596 Al) bdc 16 phwong phép téng hop amantadin hydroclorid tir
nguyén li€u la 1-hydroxyadamantan qua hai giai doan: trudc tién cho 1-
hydroxyadamantan tdc dung vdi cloroacetonitril va axit sulfuric dic trong axit
acetic va dimethylformamid dé tao ra N-cloroacetyladamantyl-1-amin, tiép d6
cho hop chit nay phan vmg véi thioure trong hdn hop ethanol va axit acetic dé

tao ra amantadin, tiép theo 13 tao mudi amantadin hydroclorid v&i dung dich

HCl 31%.

(10) Nam 2009, cac nha khoa hoc Trung qudc Shao Guizhen va cong su
(Chemical Intermediate 5, 7, 2009) da cong bd két qua téng hop amantadin
hydroclorid tir 1-bromo-adamantan va urea sit dung dau dau nanh nhu 13 dung

mdi cho phan Gng, phan tng dugc nung néng ¢ 160-190°C.

(11) Nam 2011, nha sang ché Trung quéc Wang Ming (patent Trung
Quéc sb CN 102050774B) ms ta phuong phap tong hop amantadin hydroclorid
di tir dicyclopentadien trong bén budc phan tng 1a hydro héa, chuyén hoa tao

khung adamantan, tao dan xuat adamantyl-tricloroamin va axit héa tao muoi.

-4-
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(12) Nam 2013, He Jianxun (Chenese Journal of Pharmaceuticals, 2013,
44(1), 1-2)) d4 cong bd két qua nghién ctru tdng hop amantadin hydroclorid di
tr adamantan, 2-cloroacetonitril va oleum 20%, san phém tao ra
cloroacetyladamantyl-1-amin dugc thity phan trong NaOH va tao mubi véi HCI

de tao ra san pham.

Nhiéu phuong phap trong s& cac phuong phap nay déu di tir nguyén liéu
dAu 12 adamantan qua hop chét trung gian 1-acetylamido-adamantan trong 2 dén
3 budc bang cac phuong phap khac nhau, véi cac k¥ thuat cling khac nhau; tuy |
nhién, nhin chung hiéu suét tong gdp thu duoc cua hop chit nay con chua cao
(khoang 55-70%); quy trinh phai thuc hién trong oleum, nguy co 6 nhiém moi
truong 13 khong tranh khéi. Do céc nhugc diém néu trén trong san xuét
amantadin hodicc amantadin hydroclorid, nén van ¢6 nhu ciu nghién ctru va phat
trién cac phuong phap méi dé nham khéc phuc, loai trir duge cac nhuoc diém
nhu: phén tng khong phai thuc hién & nhiét d6 qua cao, ap suit 16n, thuc hién
trong chan khong, phai sir dung cac loai nguyén phu liu, xtc tac dit tién, khong
bén vitng, ddc tinh cao, kho kiém trén thi truong, hoac phai thyc hién phan ting
va xu ly, tach, tinh ché san phélm theo mdt quy trinh phure tap, ton kém (do chay
sic ky cot) hodc phai thyc hién quy trinh gdm c6 nhiéu giai doan, thoi gian phan
g kéo dai ctia cdc phuong phap néu trén. Cu thé hon, ¢6 nhu ciu dbi véi quy
trinh san xuit amantadin hydroclorid don gian, it budc, on dinh, an toan, hiéu

qué hon (hiéu suét cao dé c6 thé ha gi4 thanh).
Ban chit k§ thuét ciia sang ché
Muc dich chit yéu ctia sang ché la:

i) D& xuat phwong phép téng hop amantadin hydroclorid don gian, hiéu
qua, giam thiéu sé budc ciia quy trinh dé c6 thé nang cao hiéu suit tdng gop cua

toan by qua trinh.

ii) Phuong phap theo sang ché khong sir dung brom 1dng, oleum, cac chét
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gdy 6 nhiém moi truong, khong can thuc hién phan ung & nhiét d6 cao, ap suat

16n, k¥ thuat thao tac phuec tap.

iii) T6i wu héa céc théng sd anh huéng t6i hiéu sudt thu nhan sén phim
clia timg giai doan trong quy trinh bao gdm nhiét do, thoi gian phan Ung, lugng
nguyén lidu sir dung, nhdm lam giam viéc st dung du thtra va khong hiéu qua,
khong str dung nguyén 1iéu doc hai gdy 6 nhiém moi trudng, ning cao hiéu suét

cua ca qua trinh.

Cu thé hon, dé dat dwoc muc dich néu trén, sang ché dé xuit phuong phap
téng hop amantadin va amantadin hydroclorid don gian, quy trinh phan Ung

ngan gon va hiéu qua.

Cu thé hon nira, séng ché d& xuit phuong phap tong hop amantadin
hydroclorid (I) di tir adamantan (IT) trong hai buéc phan tmg: budc thir nhét 13
cho hop chét (IT) tac dung véi acetonitril va axit sulfuric ndng d6 97 dén 98%
trong mdt budc dé thu duoc N-(1-adamantyl)acetamid (III), bude tiép theo 1a
deacetyl hoa hop chét (III) tao thanh nay thanh amantadin (IV), va tao mudi véi

axit clohydric dé tao ra amantadin hydroclorid (I).

D

MO ta chi tiét sang ché

Sau day, sang ché s& duge mo ta mot cach chi tiét hon.

Sang ché dé xuét phuong phap tong hop amantadin hydrocloid (I) bao

gom hai budce sau:

- Budc tht nhét 13 diéu ché N-(1-adamantyl)acetamid (III), bang céch:
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- cho adamantan (IT) tac dung véi axit sulfuric loai 97-98% (vira 1a tac nhan vira
1a x1dc tac) va acetonitryl (vira 14 tdc nhan vira 1a dung moi) & nhiét do tir 35°C
dén 85°C trong thoi gian 14 1,5-4,5 gid. Viée xtr 1y tach phan 14p 1y san phdm
trung gian (III) vira c6 thé sir dung phuong phép két ta trong nude-da hoic vira
ct thé ding hdn hop nuée - dicloromethan dé vira loai tap chit vira chiét 1dy san
phim trung gian 13 hop chit N-(1-adamantyl)acetylamid (III), sau d6 dich
dicloromethan duoc cét loai dung méi thu dwoc san phdm (III), san phdm du
chét luong dap tmg cho yéu cau nguyén liéu cia giai doan tiép theo ma khéng

can phai phén lap va tinh ché thém.

- Budc thir hai 13 téng hop amantadin (IV) va amantadin hydroclorid ()
bang cach deacetyl hoa N-(1-adamantyl)acetamid (IIT) thu dugc & budc néu
trén thanh amantadin trong hon hop dung moi phan cuc loai rugu- nude, véi xuc
tac kiém nhu natri hydroxit hodc kali hydroxit, & nhiét 6 110 -150 °C, trong
thoi gian 7-8,5 gid. Viée xit Iy tach phan 1ap liy san phdm amantadin trén co s&
loai bo cac tap chit bang nudc va chiét bang dicloromethan, sau d6 chuyén

thanh amantadin hydroclorid véi axit clohydric 6N.

Theo mdt phuong 4an cua sing ché, trong budc thir nhét tao N-(1-
adamantyl)acetamid tr adamantan va acetonitril dugc thuc hién trong mét budce
véi viée st dung axit sulfuric 97-98% (axit sulfuric vira 1a tac nhan vira la xyc
téc va acetonitril vira 13 tac nhan vira 1 dung méi cho phan tng); san phim
trung gian tao thanh giita adamantan va axit sulfuric khong can tach phan lap
ma tac dung ludn véi acetonitril ngay trong hdn hop dé tao ra N-(1-
adamantyl)acetamid (lic nay axit sulfuric du trong hon hgp dugc sir dung nhu
1a chét xtc tac cho phan tmg kiéu Ritter). Ty 1& mol sir dung giita axit sulfuric :

acetonitril : adamantan trong phan tng 14 14,5 : 4 : 1.

Theo mot phuong an khac, viéc xir ly, tach, tinh ché san phém N-(1-
adamantyl)acetamid sau phan tmg ciing dugc don gian hoa: cu thé chi can db

hdn hop phan tmg vao nudce-da, két tia tao ra duoc loc va rira lai bang nudc 1a
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thu dugc san pham sach dat ti€u chuén lam nguyén li€u cho giai doan tiép theo
ma khong can tinh ché thém, hodc chi can d6 vao nudc va chiét v6i dung moi
hitu co va bay hoi dung méi la dugc san pham sach dat tiéu chuan lam nguyén

lidu cho giai doan tiép theo ma ciing khong cén tinh ché thém.

Theo mét phuong 4n khac cla sang ché, trong budc thir hai, budc
deacetyl hoa N-(1-adamantyl)acetamid thanh amantadin dugc thuc hién trong
hdén hop dung méi hitu co phan cuc loai polyalcol - nude c6 xtc tac kali

hydroxit hodc natri hydroxit, & nhiét 46 110-150°C, trong thdi gian 7-8 gid.

Theo mot phuong 4n khac cua sang ché, trong bude thir hai, sau khi
deacetyl héa N-(1-adamantyl)acetamid dé tao ra amantadin, viéc xur ly, tach,
tinh ché loai tap chét dwoc tién hanh bang phan pha trong nudc va chiét bing
dicloromethan, sau 6 amantadin dugc chuyén héa thanh amantadin hydroclorid

bang dung dich HC1 6N.

Phuong phap diéu ché amantadin (IV) va amantadin hydroclorid (I) theo
sang ché 1a don gian va c6 nhidu vu diém, cu thé 1a: quy trinh it budc, khong
phai phan 1ap tinh ché san phdm trung gian phirc tap; st dung nguyén liéu tiét
kiém, v.v.), nhd d6 gép phan lam ting hiu sudt clia qui trinh séan xudt

amantadin va amantadin hydroclorid.
Vi du thwe hién sang ché

Sau day, sang ché s€ dugc minh hoa mdt cach cu thé thdng qua cac vi duy,
tuy nhién sang ché khéng chi giéi han & cac vi du duge mo ta cung véi phuong

phap tong quét nay.
Vi du 1: Téng hop N-(1-adamantyl)acetamid (XII) tir adamatan

Trong binh ciu 2 ¢b trén bép khudy tir, vira khudy vira cho 6,92 g (0,05
mol) adamantan (IT) vao 11 ml acetonitril (7,85g, 0,20 mol), tiép d6 & 55-60°C
nho giot tir tr 39 ml (71,4g, 0,71 mol) H,SO, vao trong khoang 1,5 gid. Sau khi
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cho hét H,SO,, tiép tuc duy tri phan tmg & nhiét d6 65°C trong vong 2,5 gid.
Sau d6 hdn hop phan tmg dugc 1am lanh xudng 0-5°C. Rét tir hdn hop sau phan
mg vao 200 ml nude-d4, xudt hién két két tia mau tring, khudy va lam lanh 30
phut. Két tha tao ra dugc chiét véi dicloromethan 3 1n. Gop dich chiét
dicloromethan lai va rira lai véi nude va véi dung dich NaHCO; bio hoa. Dich
hitu co duge 1am khan véi Na,SO, khan, loc loai chit 1am khan, cét loai dung
mdi dén khd, thu dwoc 7,61 g N-(1-adamantyl)acetamid (III), (hiéu suit
78,76%). San phdm c6 diém chay 1 147-149°C ; IR(KBr), (cm™): 3277,04 (N-H);
2900,03-2849,76 (C-H); 1643,57 (C=0).; MS, m/z: 194 [M+1]; 151,9 [M-
COCH;+1];135,0 [M-NHCOCH;-1]"; "H-NMR (500 MHz, CDCl;), & (ppm):
5,452 (s, 1H, NH); 2,061(s, 3H, CH;); 1,997 (s, 6H, C,-H, Cs-H, va Cyio-Hy);
1,905 (s, 3H, C5-H, Cs-H va C;-H); 1,673 (s, 6H, C4-H,, Cs-H, va Co-Hy); *C-
NMR(125 MHz, CDCl,), 8 (ppm): 169,32 (C=0); 51,78 (Cy); 41,58 (C,, Cg va
C10); 36,35(C5, Cs va Cy); 29,41(Cy, Cq va Cy); 24,59 (CHs;).

Vi du 2: Téng hop amantadin hydroclorid tir N-(1-adamantyl)acetamid

Cho vio binh ciu mdt c¢b 7,90 g (0,04mol) N-(1-adamantyl)acetamid,
20ml propylen glycol, khudy va lam néng cho tan, thém 16,5g (0,3 mol) KOH
84% va 6 ml H,O vao, nang nhiét do 125-130°C, duy tri nhiét dd nay trong thoi
gian 8 gid). Sau khi phan tmg két thic, lam lanh hon hop phan tmg xudng nhiét
d6 phong, thém vao hdn hop phan tmg ndy 60ml nuéc d4, khudy déu. Chiét hdn
hop phan tng véi 120 ml dicloromethan. Rira lai dich chiét dicloromethan véi
nuéce, lam khan véi natri sulfat khan. C4t loai bét dicloromethan dén khoang 15
ml, sau d6 cho thém 38 ml dung dich HCI 6N va khudy 1am néng 1én 70°C cho
tan hét. Chiét 14y pha nué6c, rira lai pha nu6c véi dicloromethan va dem ¢ bbc
hoi trong chan khong pha nuéc & dudi 70°C dén khd, cho vao dich nay 5 ml
aceton, khudy, 1am néng 1én 50°C, sau d6 lam lanh xubng 0-5°C. Két tia tao ra
duoc loc, rira lai v6i aceton lanh, thu duoc amantadin hydroclorid, sdy khé &

nhiét do 60°C trong chan khong, thu dugc 6,04g amantadin hydroclorid (I) c6 mau
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trang (hiéu suit 80,48%), Re=0,5 (v6i hé dung mdi trién khai 1a CHCI; : methanol :
NH; 25% = 6:1:1) khong chdy cho dén 360°C; IR (KBr), (cm™):3331,73-3185,17
(N-H); 3054,60-2917,82 (C-H); 1363,50 (C-N); MS, m/z: 151,9[M+1]"; 134,9
[M-NH,]"; "H-NMR (500 MHz, CDCl;), 8 (ppm): 8,284 (br, s, 3H, NH2.HCI),
2,151 (s, 3H, Cs-H, Cs-H, C;-H); 2,043 (s, 6H, C4-H,,Cs-H, va Co-H,);1,690 (s,
6H, Cy-Hy, Cg-H, va Cj-Hy); "C-NMR (125 MHz, CDCL), & (ppm): 52,95
(Cy); 40,56 (C3+Cs va Cy); 35,38 (Co+Cs va Cyp); 28,97 (C4+Cg va Co).
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21959
Yéu ciu bao hd
1. Phwong phép tong hop amantadin hydroclorid (I):

THQHCL

di tr nguyén li¢u adamantan (IT), axit sulfuric va acetonitril,

phuong phéap nay bao gém céc budc:
i) tao ra hop chét trung gian N-(1-adamantyl)-acetamid (III):

NHCOCH;

bang cach cho adamantan (IT) phan tmg véi acetonitril trong axit sulfuric ndng
d6 97 dén 98% chi trong mot budc phan tng, tach, tinh ché san phim trung gian
(III) bang cich két tha trong nudc, hodc chiét véi hdn hop nudc da -

dicloromethan,

ii) deacetyl hoa hop chat N-(1-adamantyl)-acetamid (IIT) thanh amantadin trong
hdn hop dung méi phan cyc loai polyalcol - nuée, véi su cd mit clia xic tic

kiém, dé tao ra san phdm amantadin (IV):
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ma dugc tach ra khoi hdn hop phan tng bing phuong phap két tha véi nude va
chiét lai két tia véi dicloromethan, sau d6 tao mubi amantadin hydroclorid (I)

v6i dung dich HC1 6N; va
trong do:

trong budc i), phan tng tao N-(1-adamantyl)-acetamid (IIT) tr adamantan
va acetonitril dugc thuc hién trong méi truong axit sulfuric ddm déc néng
d6 97 dn 98% khoéng chira oleum, véi ty 16 mol st dung gifra axit

sulfuric : acetonitril : adamantan trong phan timg 14 14,5 : 4 : 1, va

trong d6 phan tmg dugc tién hanh & nhiét d6 tir 35 °C dén 85°C, t6t
nhét 13 & 65°C trong 2,5 gio;

trong budc ii), phan tmg deacetyl hop chat N-(1-adamantyl)acetamid (IIT)
duoc thuc hién trong hdn hop dung méi phan cuc loai polyalcol-nudc, ma
t5t nhét 1a propylen glycol-nuée véi ty 18 6,5:1, voi sy c6 mit cia xdc tac

kiém 1 kali hydroxit (KOH), va

trong d6 phan tng deacetyl héa hop chit N-(1-adamantyl)acetamid
(III) duoc thyc hién & nhiét d6 tir 110 dén 150°C, tt nhét 1a 125
dén 130°C, trong thoi gian 8 gid;

va trong do:

trong budc i), viée xir 1y tach phan 1ap 1iy san phdm trung gian N-(1-
adamantyl)acetamid (III) du6i dang két tia bang cach két hop dong bo

vira loai tap chat bang nudc vira ha nhiét do d€ lam giam do tan cua san
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pham, nhd @6 thu duge hop chét (IIT) v6i hidu suét cao va chat lugng dap
mg cho yéu cau nguyén liéu cua giai doan tiép theo ma khéng cén tinh
ché, hoic bang phuong phap chiét phan pha gifta nudc va dung moi hitu

co loai tan t6t hop chét (IIT), va

trong d6 stt dung dung méi hitu co loai tan chon loc hop chit (III)

13 dicloromethan hodc cloroform, ma t6t hon 1a dicloromethan; va

trong budc ii), viéc xir 1y, loai tap chit va tich amantadin (IV) tir hdn hop
phan tmg deacetyl hoa dugc thuc hién bing cach két hop ddng bod vira
loai tap chét bing phan pha trong nudc va chiét bang dicloromethan, sau
d6 amantadin (IV) dugc tao mudi amantadin hydroclorid véi axit HCI

ON.
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