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(54) PHUONG PHAP TONG HOP HQP CHAT 1- ADAMANTYLAMIN
HYDROCLORUA

(57) Sang ché dé xuat phuong phap tong hop 1- -adamantylamin hydroclorua (I) don gian,

giam s budc cua qua trinh, rut ngan thoi gian, tiét kiém nguyén li¢u, hi¢u suét cao.

Theo d6, phuong phap tong hop 1-adamantylamin hydroclorua (I) di tir 1-bromo-
adamantan v6i ba phan ung duoc thuc hién trong hai budc hodc tién hanh ngay trong mot
binh phan tng: dau tién cho hop chit 1-bromo-amanadin (IT) phan tng voi formamit (IIT)
va axit sulfuric dé duoc N-(1-adamantyl)formamit (IV), budc tiép theo 1a deformatyl hoa
va tao mudi trong dung dich axit clohydric 12-15% véi ty 1& mol giita hop chat IV: axit
clohydriclal: 4 dé thu dugc amantadin hydroclorua (I), voi hiéu suat ca qua trinh 86%.
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Linh vie k¥ thuit dwgce dé cap

Sang ché d& cap dén phuong phap don gian dé diéu ché hoat chét 1-
adamantylamin hydroclorua di tir 1-bromo-adamantan, formamit va axit sulfuric
thuc hién trong cing mdt binh phan g (one-pot).

Tinh trang ky thuit clia sang ché

1-Adamantylamin (Amantadin) la thudc khang virut A,,dugc sir dung trong
didu tri cim A (AH7N9, AH5N1, AHINI...) va ciing 13 thubc didu tri bénh
Parkinson. Dang st dung 14 mudi l-adamantylamin hydroclorua (amantadin
hydroclorua), c6 céc bi€t dugc 1a Amantadin (Puc), Symmetrel (My, Anh, Nhit),
Mantadix (Phéap), v.v..

C6 nhiéu cong trinh cong bd vé viéc téng hop amantadin va amantadin
hydroclorua, di tir nhiéu ngudn nguyén liéu khic nhau nhung chu yéu 1a tir
adamantan va dan xuét cta né, thim chi cung Xuét phat tir mot loai nguyén liéu nhu
nhau 13 adamantan hay 1-bromo-adamantan nhung bing céc tac nhén, xtc tic, giai
phap trién khai phan ng khac nhau thi dua ra cic quy trinh diéu ché c6 hiéu qua
kinh té ciing khac xa nhau. Sau ddy 14 cic phuong phép téng hop amantadin va

amantadin hydroclorua do:

(1) Nam 1960, lan dau tién amantadin hydroclorua dugc H. Stetler va CS.
(Chem. Ber. 93, 226-230 (1960)) tong hop ra bang cach cho 1-bromo-adamantan tac
dung vé6i axetonitril trong axit sulfuric 95% dé dugc N-(1-adamantyl)axetamit, sau
do deaxetyl hoa bang NaOH trong dietylenglycol va tiép dé tao mudi véi HCI dé

cho amantadin hydroclorua.

NHCOCH; NH, . HCI

Br
Br, CH3CN/H S0, 95% 1. NaOH DEG 245°C
—
40 C, 10 giy 2. HClkh1 ete
75%
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(2) Nam 1964, Haaf. W. (U S pat. 3,152,180) cong bd bang doc quyén vé quy
trinh tdng hop amantadin di tir adamantan, bing cach cho adamantan téc dung vai
axit cyanic & thé long trong axit sulfuric 96% vé6i sy ¢ mit cua t-butanol va n-
hexan dé cho chit trung gian N-(adamantly-1-)formamit, sau d6 deformyl héa véi
NaOH trong dietylen glycol, tiép theo 13 tao mudi v6i HCl khi dé thu duoc

amantadin hydroclorua.

NHCHO NH
% o i?
HCN/H,S0, 96% 1. NaOH, DEG, h?i luu 245°C/10 gi?
—> ’

n-Hexan/t-BuOH 2.HCl

(3) Nam 1966, Robert, L. va CS da cong bd bang sang ché doc quyén My (U
S pat. 3,283,001) va nim 1967 cong bd bang doc quyén Anh (GB 1,092,8080) vé
diéu ché aminoadamantan hydroclorua di tir adamantan qua cac chit trung gian 1-
bromo-adamantan, N-(1-adamantyl)axetamit va 1-aminoadamantan trong 4 budc
v6i hiéu suat tng gop khoang 8% theo so dd phén Ung sau:

Br NHCOCH; NH, . HCI

CH.CNHLSO 1.NaOH/Etylenglycol
N 3 25U4 0 i
Bry/27°C/5git/hdi luw/2gid/105°C S 170°C/16gi0, 80%
65°C, 1,5 gio, 14% 2. HCl khi, CH,Cl,, 81%
~N

(4) Nam 1966, Marvin, P. va CS (GB 1,006,885) va sau d6 nam 1967 lai

cong bd trén patent My (U. S. pat. 3,310,469) vé tong hop amantadin hydroclorua
bang cach cho 1-bromo-adamantan tac dung v6i axetonitril trong axit sulfuric 95%
dé dugc N-(1-adamantyl)axetamit, sau d6 deaxetyl hoa bing NaOH trong dietylen
glycol dé dugc amantadin va tiép d6 tao mudi véi mot sb axit va thir tac dung trc
ché mot sd virut cim A khéc nhau.

Br NHCOCH, NH, .HCI
CH,CN, H,50, 1. NaOH, Dietylenglycol/180°C/5gi&

L
L

2. H2O/ete, HC1

(5) Nam 1967 E. 1. DU PONT (GB1092807 A) cong bb phuong phap didu

ché 1-aminoadamantan va mudi hydroclorua di tir adamantan qua hop chét 1-
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bromo-adamantan biang phuong phap amino hoé truc tiép véi khi amoniac khan

trong &p suat va nhiét d cao theo so do sau:

H Br NH,
@ Bry/27°C/5gios, hdi IWZgn&/]OS“(@ ddNH;khan/ZOD"C/ﬁgliJ@ HCl khi, CH,CI2, 81%
—— i
58%

(6) Nam 1968, William, V. va CS (U. S. pat. 3,388,164) c6 bang sang ché

NH, . HCI

doc quyén diéu ché 1-adamantylamin (amantadin) di tir axit adamantan-1-
carboxylic bing cach cho tac dung v&i natri azidua trong hdn hop axit trifloaxetic
va anhydrit trifloaxetic @& dugc 1-trifluoroaxetamito-adamantan, sau do deaxetyl

héa hop chét nay dé cho 1-adamantanamin.

COOH NHCHOCF; NH;
CF;COOH/Ac,0 1. NaOH/MeOH
— —_—
NaN, nhiét d phong/20°C

(7) Nam 1968, Jack Mills va CS (U. S. pat. 3,391,142) da cong b bang sang
ché doc quyén vé téng hop amantadin hydroclorua bing cach cho 1-bromo-
adamantan tdc dung v4i ammoniac 1ong- etanol trong bom thép & nhiét do 170°C
trong15 gior dé duwoc amantadin, sau d6 tao mudi HCI véi khi HCI khan nuéc trong

dung dich ete, thu dugc amantadin hydroclorua véi hiéu suét 14,32%.

Br NH, . HCI

50ml EtO,/ 50ml NH; ,170°C/ 15gio

NaOH, ete, HCI khi,

20 gam 2,5 gam, 14,79%

(8) Nam 1976, 1. K. Moisee va CS (Khimico- Farmatsevticheskii Zhurnal:
10(4), 32-33. (1976)) da tdng hop amantadin hydroclorua bing cach cho adamantan
tac dung véi axit nitric ddm ddc dé cho 1-adamantylnitrat, sau d6 cho hop chét nay
phan mg vé6i axetonitril va axit sulfuric 96% dé dugc N-(1-adamantyl)axetamit,
tiép do deaxetyl hoa bing NaOH trong dietylen glycol dé duwgc amantadin, cudi

cling tao mudi v6i khi HCI khan trong ete dé thu dugce amantadin hydroclorua.
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ONO, NHCOCHj3 NH, . HCI

HNO3 94% CH3CN/HZSO4 95% 1. NaOH, Di et)]englycol
2 ete
3. HCI khi

87%

(9) Nam 1980, Roberts, John T. va CS (Journal of Organic Chemistry,
Volume 45, Issue 26, Pages 5239-43, 1980) da tong hop amantadin hydroclorua di

tir N-etyl amantadin theo so dd phan tmg sau:

NHCH,CH, NC]CH2CH3 NHCI NH, . HCI

@ = @ @ - @ ﬁ@

(10) Nam 1984, Loudon, G. Marc va CS (Journal of Organic Chemistry,
Volume 49, Issue 22, Pages 4272-6, 1984) da tdng hop amantadin hydroclorua di tir

adamantyl carboxylic amit theo so d phan {mg sau:

CONH, NH, . HCI

@ HCL, Ph(0,CCF), @

(11) Nam 1997, A. George K. va CS (U. S. pat. 5,599,998(1997) cong bd
bang sang ché doc quyén tdng hop amantadin bing cach cho 1- bromo-adamantan

tac dung voi liti va chloramin trong ludng khi nito duéi tic dung cuia siéu am.

Br NH, . HCI

Li, siéu 4m
—_—
N,, NH,Cl
54%

(12) Nam 2000, A. Jirgensons va CS (Synthesis, 12, 1709-1712. (2000); tong
hop amantadin hydroclorua biang cich cho adamantan-1-ol tic dung voi
cloaxetonitril va axit sulfuric dic dé dugc 1-(N-cloaxetyl)adamantylamin, tiép d6
cho hop chit nay phan tmg véi thioure trong hdn hop etanol va axit axetic d& cho

amantadin, tiép theo 14 tao mubi v&i khi HCI khan bao hoa trong ete.
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OH NHCOCH,CI NH, .HCI

CICH,CN,H,S0,/ 0 - 3°C 1. Thioure/EtOH/AcOH
A. 10 gid
N <10°C, nhiét dé phong/Sgidr hoi wu 10 gia

(13) Nam 2009, Christian P. Schickaneder (US pat. 2009/0082596 Al) cong

bb bing sang ché doc quyén téng hop amantadin hydroclorua tir nguyén liéu la 1-
hydroxy-adamantan qua hai giai doan: trudc ti€n cho 1-hydroxy-adamantan tac
dung v&i cloaxetonitril va axit sulfuric 96% trong axit axetic va dimetylformamit dé
dugc N-cloaxetyladamantyl-1-amin, tiép d6 cho hop chit nay phan tng véi thioure
trong hon hop etanol va axit axetic dé cho amantadin,tiép theo 13 tao mudi

amantadin hydroclorua v¢i dung dich HCI 31%.

oH NHCOCH,CI NH, .HCI
2 mol CICH,CN, 0,016mol AcOH,
0,016mol H,SO,/ 0 - 3°C Thioure, etanol
.—> _____>

nhi¢t d6 phong hoi hru 8 giv

1 mol 80,58%

99,60%

(14) Nam 2009, cic nha khoa hoc Trung qudc Shao Guizhen va CS
(Chemical Intermediate 5, 7, 2009) di cong bd két qua tdng hop amantadin
hydroclorua tir 1-bromo-adamantan, urea va dau dau nanh, phan ing dugc nung

noéng ¢ 160-190°C.
Br NH, . HCI

1. D4u dau nanh/190°C
+ Ure

2.HCI2N )

3. tay mau, tinh ché

(15) Nam 2011, cac nha khoa hoc Trung quéc Wang Ming (CN 102050774B)
da cong b bing phat minh sang ché doc quyén vé tdng hop amantadin hydroclorua
di tir dixyclopentadien trong bén buéc phan tmg 1a hydro hoa, chuyén hoa tao
khung adamantan, tao dan Xuét adamantyl-tricloamin va axit héa tao mubi.

NCl, NH, . HCI

Hy/Ni AICl; H,0 HCl
R o — B
1,5 MPa 10% NCl,

87%

(16) Nam 2013, He Jianxun (Chenese Journal of Pharmaceuticals, 2013,
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44(1), 1-2)) da cong bd két qua nghién ciru tbng hop amantadin hydroclorua di tir
adamantan, 2-clroaxetonitril va oleum 20%, san phdm thu duoc 1a 1-(N-
cloaxetamido)adamantylamin dugc thily phan trong NaOH va tao mubdi v6i HCI

khé trong ete dé duoc sén phém_.

NH, .HCI

H NHCOCH,CI
C]CHZCN/SO320/ 1. NaOH
2. HCI

(17) Nam 2015, M. V. Leonova va CS (Russian Journal of Organic
Chemistry,) da téng hop amantadin hydroclorua di tir adamantan theo so dd phan
ung sau day:

Oz 2.Ure H, NH, . HCI

3. NaOH trung hoa
1. HNO3/25°C 4, chzet ete HCl khi, ete

(18) Nam 2016, Liu Wan Li va CS (Chinese Patent No. 105523942A, 2016)

da tong hop amantadin hydroclorua di tir adamantan theo so dd phan tmg sau day:

NHCOCH; NH, .HCI
CH3CN Oleum, 30 phat, 0°C 1. NaOH, BuyN*.Br-H,0, (CH,0H),,190°C
2. HCI, H,0, pH 4 .

(19) Nam 2016 Yao Fenming va ddng tac gia (CN 10529445 A) cong bd bing sang

ché doc quyén didu ché amantadin hydroclorua di tir adamantan, axetonitril, axit sulfuric
va xlc tac Ni trong hai budc qua chit trung gian 1-axetamito-adamantan, sau d6 1a

deaxetyl hod trong mdi truong kiém va tao mudi véi HC1 37% theo so dd phan tmg sau:
g g P g

H NHCOCH; NH, .HCI

CH3CN,H,S04,Ni,-7-22°C/5,5-8 gior 1 NaOH, n-BuOH, héi Irw/7,5gier
—_———— >

2.HCI37%

(20) Nam 2017 Phan Dbinh Chéau, Vi Binh Duong va cong su (Organic
Process Research & Development, 2017, 21, 1758-1760 va VN patent 19889) da
diéu ché amantadin hydroclorua di tir adamantan, axetonitril, axit sulfuric trong hai
budc qua chit trung gian 1-axetamito-adamantan, sau d6 1 deaxetyl ho trong moi

truong KOH va tao mubi v6i HCI 5N, v6i hidu sudt tdng gdp clia ca qué trinh 1a
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67% theo so d6 phan {ng sau:

H NHCOCHS3; NH; .HCI

CH;CN,H,S0,, 55-56°C/4,5gi? 1 KOH, H,0, PG, 125-130°C/7,5gi?
— .

2.HCI 5N

(21) Nam 2018 Phan Binh Chéau, Vii Binh Duong va cong su (Chang Mai J.
Sci. 2018, 45(6),2482-2486) da tong hop amantadin hydroclorua bang chiéu xa vi
song di tir adamantan, axetonitril, axit nitric trong hai budc qua chét trung gian 1-
axetamito-adamantan, sau d6 13 deaxetyl hod trong méi truong NaOH va tao mudi
véi dung dich nuéc HCI 5N, véi hiéu sudt tong gdp ciia ca qué trinh 1a 71% theo so
dd phan tng sau:

H NHCOCH; NH; .HCI

CH;CN,HNOs, 1 NaOH, H,0, PG, 120°C./2 gi?

Chi?u x? vi song ? 40°C/4,5 gi? 2.HCI5N

(22) Ngoai ra véi muc tiéu khong phai dé 1am nguyén liéu lam thudc ma dé
lam nguyén liéu hoa chit noi chung, nim 1991 cac nha hoa hoc Nga la Pershin V.
V. va CS (SU 1643258 Al) di cong bd phuong phép téng hop I-
axetamitoadamantan di tir adamantan va hdn hop axit sulfuric, axit nitric va

axetonitril trong mot buédc:

H NHCOCH;3

H,S0,/HNO;,CH;CN,42°C/15gi?
%

(23) Nam 2011, véi muc tiéu diéu ché ra cac mubi amoni bac bén sir dung
trong linh vuc ho4 keo, chét hép phu, phu gia son v.v. cac nha hoa hoc Nhat da téng

hop ra adamantyl-trimety]l amoni hahogenid di tir adamantan theo so d6 sau:
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NHCOCH, N(CHa)>

CH4CN, Oleum, 25/3@ NaOH, BuOH, 115°C/5g1@ HCOOH/CH,0 @
——

N®)(CH3)3Br®) N®(CH3);OHO NOYCHa)X®

CH;Br @ dung d%h NaOH @ Trao d?i ion X© @

Céac phuong phap néu trén bén canh nhimg wu diém 1a tim ra dugc nhimg
phuong phap méi dé tong hop amantadin hodc amantadin hydroclorua thi méi
phuong phap ciing con c¢6 nhimg nhuge diém nhét dinh cta nd. Cac nhuoc nay co
thé chia thanh céc nhom sau day:

- Sir dung cac hoa chét doc, dat tién, khé kiém (phuong phap 2, 6, 11, 15).

- Quy trinh str dung k¥ thuat phirc tap, khé thao tac, kho thuc thi, nguy hiém,
thoi gian thuc hién cac phan tmg dai tén thoi gian, cic chit thai ra sau xir Iy phan
tmg do sir dung qua du thira nguyén liéu doc hai gay 6 nhiém méi trudng (phuong
phép 1,2,3,5,7,8,11, 12, 13, 15, 18, 19, 22, 23). C4c phuong phap tong hop dua
nhoém amino vao khung adamantan dua trén c& s& phan tng Ritter thong qua dan
xudt 1-axylamido-adamantan di tir adamantan di 1a qua 1-hydroxy-adamantan hoic
1-bromo-adamantan déu sir dung lugng axit dic (H,SO4, HNOs) v6i luong du rat
16n (theo cac cong bb thi ty 1é giita din xudt adamantan va axit 13 1:14-40, nén sau
phan tmg viéc xir ly phan lap, tach san pham thai ra mot lugng 16n axit du gdy nén 6
nhiém mdi trudng 1a rit 16n, ddy 1a chua ké qua trinh bromo hoa adamantan (tao 1-
bromo-adamantan tir adamantan hozc diéu ché 1-hydroxyl-adamantan di qua 1-
bromo-adamantan) bing nudc brom (brom 16ng) & diéu kién dun hdi luu thi cling
con gdy nén 6 nhiém mai truong 16n hon nhiéu. Cac phwong phap amino hoa truc
tiép mic dau quy trinh it budc nhung lai phai st dung & nhiét do cao (phuong phap
5, 7) nén lai phai tién hanh trong diéu kién ap suat 16n.

- Hau hét déu 1a quy trinh can thyc hién trong 3 dén 5 budce, mdi bude déu co
phan 14p va tinh ché san phim nén kéo theo hidu suat tdng gdp ca quy trinh giam di

dang ké, va thoi gian dé thuc hién quy trinh 1a kha dai, di ring hiéu sut dat duoc
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ctia mdi giai doan thay ddi tir 50-90%. Thong thudng sit dung quy trinh ¢6 s6 bude
cang ting thi hiéu suit tdng gdp ca qué trinh cang giam nén viéc giam dugc s budce
clia quy trinh cfing nhur giam duge viéc tach, tinh ché san pham trung gian cia timg
budc 1a mot didu dot pha c6 ¥ nghia rat 16n trong viéc nang cao hiéu suit tdng g0p
clia qua trinh san xuat 1-adamantylamin va adamantylamin hydroclorua (amantadin
hydroclorua).

Do céc wu nhuge diém néu trén nén trong san xuit amantadin hodic amantadin
hydroclorua vin c6 nhu ciu nghién ctru va phat trién cac phuong phap méi, giai
phap méi dé nham khic phuc, loai trir duge cac nhuoc diém nhu: giam duogc sb
budc trong quy trinh téng hop, phan tmg khong phai thuc hién ¢ nhiét do qua cao,
ap sudt 16n, thuc hién trong chan khong, phai sit dung céc loai nguyén phu liu, xtc
tac dat tién, khong bén vitng, doc tinh cao, kho kiém trén thi truomg, hodc phai thuc
hién phan Umg va x ly, tach, tinh ché sén phém theo mdt quy trinh phtrc tap, tén
kém (chay séc ky cdt) hodc phai thuc hién mot quy trinh c6 nhiéu giai doan, thoi
gian phan tmg kéo dai cia cidc phuong phap néu trén, nghia la xay dung duoc quy
trinh san xuit amantadin hydroclorua don gian, it budc, én dinh, an toan, hiéu qua
hon (hiéu suat cao dé c6 thé ha gia thanh) 1a mét yéu ciu dang duoc luu y.

Ban chit ky thuat ciia sang ché

Muc dich chii yéu cua sang ché la:

- Pua ra mét quy trinh tong hop amantadin va amantadin hydroclorua mdi,
don gian, giam thiéu s budc clia quy trinh dé tang hiéu suét tdng gdp cua ca qué
trinh.

- Tbi wu héa cac théng s6 anh hudéng téi hidu sudt thu nhan san phim ciia
tung giai doan trong quy trinh (nhi€t do phan tng, thoi gian phan tng, ty 1& mol
giita cac chét tham gia trong phan tng, lugng dung mdi st dung) nhim lam gidm
viéce str dung du thira cac nguyén liéu (lam giam hiéu qua), han ché sir dung nguyén

liéu doc hai gdy 6 nhiém mdi truong.

-10-
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Theo do6, sang ché dé xuit phuong phap tdng hop 1-adamantylamin
hydroclorua (I):

NH, HCI

Xuét phat tir hgp chét 1-bromo-adamantan (IT), formamit (I1I) va axit sulfuric
loai k¥ thuat (96-98%):

Br
H,N-CHO
I I
trong hai phan tng la:
1) cho 1-bromo-adamantan (II) tac dung vdi formamit (III) va axit

sulfuric loai ky thuét (96-98%) trong mét budce trén co s¢ phan Gng
kiéu Ritter dé thu dugce N-(1 -adamantyl)formamit (IV):

NHCHO

v

-11-
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ii)  tiép theo la dong thoi deformyl héa hop chat IV nay véi dung dich axit
clohydric thanh amantadin (V), tiép d6 xir Iy véi dung dich HCI thanh
1-adamantylamin hydrochlorua (I). Ca ba phan umg nay c6 thé duoc
tién hanh trong mot bude khong cin phan lap tinh ché liy ra hop chét
trung gian IV 1in hop chét V va ciing c6 thé dugc thuc hién dugc ngay
trong mot binh phan tmg (one-pot).

M0 ta chi tiét sang ché

Dé tong hop l-adamantylamin hydroclorua, trude hét 1a didu ché N-(1-
adamantyl)foramid (IV): cho 1-bromo-adamantan tac dung v6i formamit & nhiét do
85-100 °C trong thoi gian 14 2,5-4,5 gio, Sau d6 hodc d6 vao nudc dé két taa tach
liy IV hodc dung hdn hop nudc - diclometan dé vira loai tap chét vira chiét 14y san
pham trung gian N-(1-adamantyl)formamit (IV), dich diclometan duoc cit loai
dung mdi thu dugc san phim IV c6 hiéu suat kha cao (trén 92%) va chét luong dép
tmg cho yéu cau nguyén lidu ciia giai doan tiép theo ma khong cén phai phén lap va
tinh ché gi thém.

Tiép theo 13 téng hop 1-adamantylamin hydroclorua (I): Cho N-(1-
adamantyl)formamit (IV) nhan duoc & trén chuyén héa thanh I bing cach: cho hop
chat IV tac dung vé6i dung dich axit clohydric & nhiét d6 hdi luu ctia hdn hop trong
1 gio. Sau khi phan tmg két thuc hdn hop duogc chiét loai tap chit voi diclometan,
pha nudc thu dugce cat loai dung moi dudi ap suét giam dén kho dé thu duge 1-
adamantylamin hydroclorua thd, san phdm nay dugc xir Iy v6i axeton hodc etyl
axetat thu duoc san pham I (hiéu suit trén 93%).

Theo d6 sang ché nay c6 nhimg diém khac biét sau:

- Tht nhét: Viéc diéu ché N-(1-adamantyl)formamit dugc thuc hién béng
cach cho 1-bromo-adamantan tic dung véi, formamit trong sy ¢ mat cia axit
sulfuric vai ty 1€ mol 1: 4-6: 15-35, dugc tién hanh & nhiét d6 85-100°C trong thoi
gian 2,5-4,5 gio ma khong cin t6i bat ky mot loai dung mdi nao (ddy 1a diém khac

biét v6i céc tac gia khac da cong bo).
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- Thir hai: Viéc xir Iy, tach, tinh ché san phim N-(1-adamantyl)formamit sau
phan g ciing dugc don gian héa 1a chi cAn db vao nudc, rdi tia tao ra duge loc thu
san pham IV hodc chiét v6i dung méi hiru co hoa tan tét chon loc IV va sau do bay
hoi dung méi 12 dugc san phidm IV dat tiéu chudn lam nguyén liéu cho giai doan
tiép theo ma khong can phai tinh ché gi thém.

- Thir ba: Hai phan tmg deformyl hoa cua N-(1-adamantyl)formamit (IV)
thanh 1-adamantylamin (V) va tao mudi 1-adamantylamin hydroclorua (I) duoc
thuc hién ddng thoi cing mét lic trong dung dich axit hydrocloric 12-15% véi ty 1€
HCI: IV 14 2-5:1, & nhiét do 90-105 °C, trong thoi gian khoang 1 giv (dy 1a diém
khac biét so véi cac quy trinh clia tic gia khac 1a thuy phén trong mdi truong kiém
& nhiét d cao thoi gian dai — (240-245°C/10-15 gid) dé cho amantadin sau d6 méi
tao mudi v&i khi HCI khan trong ete dé duoc san phdm amantadin hydroclorua (I)).

- Thir tu: Viéc phan 1ap hop chét 1-adamantylamin hydroclorua (I) tir hdn
hop phan tng ctia bude deformyl héa IV va tao mudi I duge thuc hién bing chiét
phan pha loai tap chét v6i diclometan va pha nuéce duoc cét loai dung méi dudi ap
suit giam dén kho dé thu dugc I, sau d6 san phdm nay duoc tinh ché véi axeton
hoic etyl axetat dé thu dwoc san pham 1-adamantylamin hydroclorua (I) tinh khiét
(day 1a diém méi cua giai phép).

Thir nam: Ca ba phan tmg néu trong phuong an ciia sang ché (formamit hoa
II thanh IV, deformyl héa IV thanh V va tao mudi I) c¢6 thé tién hanh trong hai
budc hodc ciing ¢ thé duge thuc hién trong mot bude ngay trong cung mot binh
phan ing (one-pot).

Theo day:

Bude 1; Cho 1 phan khéi lugng 1-bromo-adamantan (IT) tac dung v&i 6 phan
khdi lugng formamit (IIT) trong sy cd mat cua 2,5 phén khdi luong axit sulfuric &
nhiét do 90°C thoi gian khoang 4 gid. Sau d6 db hdn hop phan tng vao 3-4 phin
khdi lugng nuéc dé két tia san pham IV hodc 10 phin khéi luong hdn hop nudc -
diclometan ty 18 1;1 dé vira loai tap chat vira chiét 4y san phim trung gian hop chit

IV, Dich diclometan dugc cét loai dung méi thu duge 0,75-0,80 phin khéi lvong N-
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(1-adamantyl)formamit (IV) (chat lugng dap tmg cho yéu cdu nguyén liéu cia giai
doan tiép theo ma khong can phai phan lap va tinh ché gi thém).

Budc 2: Cho 1 phan khdi lugng hop chét IV thu duoc & trén vao 3,3 phan
khdi lugng nuée va 2-2,5 phan khdi lugng dung dich axit clohydric 36%, vira khudy
vira 1dm néng cho dén soi, tiép d6 hdn hop nay dugc dun néng hdi luu trong 40-60
phut. Sau khi phan tng két thiic (theo ddi bang sic ky ban moéng hé dung méi
clorofom : metanol 9:1), chiét hdn hop véi 8-9 phan khi lugng diclometan, dich
nudc duoc b trong p sudt giam dén kho thu dugc bot tring 1-adamantylamin
hydroclorua tho, san phém nay dugc xu ly voi axeton hodc etyl axetat thu dugce 0,9-
0,96 phan khdi lugng san phim 1.

Phuong phap diéu ché 1-adamantylamin hydroclorua (I) theo giai phap nhu
néu & trén don gian va c6 nhidu wu diém: quy trinh it giai doan nhét (chi 2 budc, ma
ciing c6 thé chi thuc hién trong mot budce trong ciing mot thiét bi); it buéc phai phan
1ap tinh ché san pham trung gian; st dung nguyén liéu tiét kiém. C6 1& nho d6 ma
gitip phan 1am cho hiéu suét ctia ca qua trinh san xuét san phim I cua giai phép dat
duoc rat cao (c6 I€ 1a cao nhét, hidu suét téng g0p cua cd qua trinh dat trén 84-85%).

Dé minh hoa cu thé cho sang ché, & day xin dua ra mot sb vi du, nhung diéu
do khong c6 nghia 1a gia tri cia gidi phap chi bd hep & cac vi du dugc néu ma vai
phuong phap téng quét nay c6 thé dung dé didu ché 1-adamantylamin hydroclorua
v6i cac diéu kién dé cap trong ndi dung bao ho cua séang ché.

Vi du thye hién sang ché

Sang ché s€ trd nén rd rang hon qua viéc tham khao mét so vi du sau day:

Vi du 1: Tong hop Ad-NHCHO (IV) tir Ad-Br (II)

Cho vao binh cau 2 ¢b 36 ml (0,90 mol) formamit, trén bép khudy tir 1am néng
chay & 83-85°C, vira khudy vira cho tir tir vao d6 6,65 g (0,03 mol) 1-bromo-
adamantan (IT) vao, khudy dén tan hét, tiép d6 & nhiét d6 nay nho giot tir tir 9 ml
(16,46 g, 0,168 mol) HySO4 va duy tri & 90°C trong 4 gidr (theo ddi diém két thic

phan tmg bing sic ky 16p méng véi hé dung méi clorofom: metanol 9 :1). Khi phan
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g két thuc, vira khudy vira d6 tir tir hdn hop phan tng trén vao 30 ml nude da (0-
5°C), tiép tuc khudy déu trong vong 60 phit. Tua tao ra duoc loc, rira tia 3 1an bing
nude da. Két tinh lai trong hdn hop metanol-nude, siy kho, thu duge 4.91 g N-(1-
adamantyl)formamit (IV), (hiéu sudt 91,27%,. San phdm c6 diém chay 1a 131-
133°C. MS, m/z: 180,26 [M+1]"; 166,40; 158,96; 'H-NMR (400 MHz, CDCl3), &
(ppm): 8,266 (d, J=12,3Hz, 0,67H,): 8,031 (d, J= 1,7Hz, 0,33H); 5,816 (s, 0,65H);
5,132 (s, 0,35H); 2,087 (d, J=18,6 Hz, 3H), 1,837 (d, J= 2,4Hz, 2H),; 1,736 (d, J=
2,2Hz, 4H), 1,690-1,651 (m, 6H); *C -NMR (100 MHz, CDCls), § (ppm): 162,28;
160,30; 52,09; 50,65; 44,11; 41,83; 36,2; 35,8; 29,3; 29,28.

Vi du 2: Téng hop Ad-NHCHO (IV) tir Ad-Br (II)

Cho vao binh céu 2 ¢b 36 ml (0,90 mol) formamit (III), trén bép khudy tir
lam noéng chay & 83-85°C, vira khudy vira cho tir tir vao do 6,65 g (0,03 mol) 1-
bromo-adamantan (II) vao, khudy dén tan hét, tiép d6 & nhiét do nay nho giot tur tur
9 ml (16,46 g, 0,168 mol) H,SO4 va duy tri & 90°C trong 4 gid (theo doi diém két
thtic phan {mg bing sic ky 16p méng véi hé dung mdi clorofom: metanol 9 :1). Khi
phan tmg két thiic, vira khudy vira d tir tir hdn hop phén Umg trén vao 30 ml nudce
da (0-5°C), tiép tuc khudy déu trong vong 20 phat. Chiét hdn hop véi diclometan 3
lan (50ml, 30ml, 20ml). Gdp dich chiét diclometan, rira lai 3 1an v&i nuée. Lam
khan véi natri sulfat khan, cit loai diclometan dén kiét, thu duoc N-(1-
adamantyl)formamit (IV) dang dau, dé lanh rin lai, két tinh lai trong metanol-nudc
thu dugc 4,98 g (Hidu sut 92,58 %). San phim c6 diém chay 1a 131-133°C, sén
phdm nay du tiéu chuan 1am nguyén liéu cho giai doan tiép theo ma khong cin tinh

ché gi thém.

Vi du 3: Tong hop I-adamantylamin hydroclorua (I) tir N-(1-adamantyl)formamit
Iv)

Cho 5,40g (0,03mol) N-(1-adamantyl)formamit (IV) vao binh cdu 3 ¢ va
thém vao d6 18 ml nude, 9 ml (0,09 mol) axit clohydric dic 36%, dun hdi luu (100-
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104°C) trong 60 phut (theo ddi diém két thuc phan ing bang SKLM). Sau khi phéan
ting két thiic, 1am lanh hdn hop phéan tmg xudng nhiét o phong, chiét hdn hop phén
ting dugc chiét 3 1an véi v6i diclometan (50 ml), tach 14y pha nuéc, pha nudc duoc
c¢d quay trong 4p suit giam dén kho, thu duoc bot tring, cho vao can nay 10 ml
axeton khiy va 1am néng 1én 50-55 °C trong 1 gid, sau d6 lam lanh xubng 5-7°C
trong 2 gio, tha tao ra dugc loc va rira lai voi axeton lanh. Séy tia & 60°C trong
chan khong, thu dugc 5,22g 1-adamantylamin hydroclorua (I), sin phim c6 mau tréng
(hiéu sudt 92,71%), Re=0,5 (v6i hé dung méi trién khai 1a CHCls:metanol:NH; 25% =
6:1:1), khong chay 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, CDCls), ¢ (ppm): 8,284 (br, s, 3H, NH,.HCI), 2,151 (s, 3H, C;-H, Cs-H,
Cs-H); 2,043 (s, 6H, C4-H,Co-Hy va Co-H3);1,690 (s, 6H, C-Ha, Cs-H, va Cio-Hp);
BC-NMR (125 MHz, CDCLy), o (ppm): 52,95 (C); 40,56 (Cs+Cs va Cy); 35,38
(Ca+Csg va Cyop); 28,97 (C4+Ce va Cy).

Vi du 4: Tong hop I-adamantylamin hydroclorua (1) ir 1-bromo-adamatan (II)

Cho vao binh cau 2 ¢b 36 ml (0,90 mol) formamit (IIT), trén bép khudy tir
lam néng chay & 83-85°C, vira khudy vira cho tir tir vao d6 6,65 g (0,03 mol) 1-
bromo-adamantan (II), khuéy dén tan hét, tiép do6 ¢ nhiét do nay nhd giot tr tir 9 ml
(16,46 g, 0,168 mol) HySO4 va duy tri & 90°C trong 4 gid (theo ddi diém két thiic
phan ting bang sic ky 16p méng véi hé dung méi clorofom: metanol 9 :1). Khi phan
tg két thic, vira khudy vira d6 tir tir hdn hop phéan tmg trén vao 30 ml nuge dé (0-
5°C), tiép tuc khudy déu trong vong 60 phit. Tiia tao ra duoc loc, rira tia 3 14n bang
nudce da, hut kiét nude thu dugce tia 1a N-(1-adamantyl)formamit (IV), cho vao tha
nay 12 ml nu6e va 12 ml (0,12 mol) axit clohydric dic 36%, hdn hop dugce dun hdi
Iru (100-104°C) trong 60 phiit (theo ddi diém két thic phan tmg bing SKLM). Sau
khi phan tmg két thic (IV tiéu thu hét), 1am lanh hdn hop phéan tng xubng nhiét do
phong, chiét hdn hop phan tmg 3 14n véi véi diclometan (50 ml), tach ldy pha nudc,

pha nuéc duoc ¢ quay trong ap suit giam dén kho, thu dwoc can dang bot tring,
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cho vao can nay 10 ml axeton khdy va 1am néng 1én 50-55 °C trong 1h, sau d6 lam
lanh xuéng 5-7°C trong 2 gi0, tda tao ra dugce loc va rira lai véi axeton lanh. Tda
duoc séy & 60°C trong chan khong, thu duogc 4,79 g 1-adamantylamin hydroclorua
(1), san pham c6 mau tréng (hiéu suit 84,78%), Ri= 0,5 (v6i hé dung mdi trién khai 1a
CHCl3: metanol:NH; 25% = 6:1:1), khong chay cho dén 360°C.
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Yéu ciu bao hd
1. Phuong phap téng hop 1-adamantylamin hydroclorua (I):

NH, HCI

xudt phat tir hop chét 1-bromo-adamantan (II), formamit (IIT) va axit sulfuric
loai k¥ thuat (96-98%):

NH,-CHO
11|

II
qua hop chit trung gian N-(1-adamantyl)formamit (IV):

NHCHO

v
bao gdém hai budc:

1) cho 1-bromo-adamantan (II) phan Ung véi formamit (III) va axit

sulfuric loai k¥ thuat (96-98%) & nhiét do 90°C trong 4 gio, voi ty 1€
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mol gitta hop chat I1 : III : H,SO4 14 1 : 4,5-6,5 : 25-35 ma t6t nhat 1a
1:5,6: 30 trong mot budc trén co s phan tng kiéu Ritter dé thu dugc
N-(1-adamantyl)formamit (IV), sau d6 x& ly tich phan lap tinh ché
chit trung gian IV bang cach két tia trong nudce két hop v6i 1am lanh
d¢ ha nhiét do hodc chiét véi hdn hop nudc da — dung moi tan tdt hop

chat IV 1a diclometan,

thiiy phan hop chéat IV thanh 1-adamantylamin hydroclorua (I) véi
dung dich axit clohydric 12-15% & nhiét d§ 100-105 °C v6i ty 1€ mol
gita chat IV : axit clohydric 13 1 : 4, san phidm phdm I duoc téch ra
khéi hdn hop phan ting biang cach két hop chiét phan pha giita nude va
dung mdi diclometan khéng hoa tan san pham I;

trong d6 hai phan umg trén day c6 thé dugc tién hanh trong mot bude
ma khong can tinh ché hop chét trung gian IIT hoiic ciing ¢6 thé duoc
thuc hién trong mot binh phan g (one-pot).
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