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Technical Notes

An Improved Synthesis of Memantine Hydrochloride: Anti-Alzheimer’s Drugt
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Abstract:

An economical new process route has been developed for the
large-scale synthesis of memantine hydrochloride (1) an anti-
Alzheimer’s drug. The procedure involves the conversion of 1,3-
dimethyl adamantane (2) to formamide intermediate 8 as a key
step, followed by hydrolysis to (1-amino-3,5-dimethyl adaman-
tane) hydrochloride (1) in good yield.

Introduction

formation produces the memantine hydrochlodd&cheme

1).4 This procedure results in relatively low yield and for
large scale has an additional safety concern of a step run at
high temperature (260250 °C). Several other syntheses of

1 have been reported which are either too long or contain
unacceptable operations and are therefore less suitable for
large-scale synthesis.

Results and Discussion
In this report8 is identified as a suitable intermediate to

Alzheimer’s disease is a progressive brain disorder that preparel via bromination of 1,3-dimethyl-adamantaién
gradually destroys a person’s memory. Alzheimer’s is the aqueous medium to afford 3,5-dimethyl-adamantan-B)ol (
most common form of dementia, a group of conditions that which on treatment with aq HCI gives 1-chloro-3,5-dimethyl-
gradually destroy brain cells and lead to progressive declineadamantane7j. Conversion of7 to N-(3,5-dimethyl-ada-
in mental function. Compounds such as Donepezil, Galan- mantan-1-yl)-formamide8 is a key step in the synthesis
thamine, Rivastigmine, and Memantine have dual acetyl- of 1.

choline esterase inhibitory and monoamine oxidase inhibitory

In summary, Scheme 2 represents a safe, economically

activities; therefore, they are expected to have potential competitive synthesis df, which may be obtained frorf
activity for the treatment of Alzheimer's disease and other in four steps with an overall yield of 55% using inexpensive,

neurodegenerative disordér§l-Amino-3,5-dimethyl ada-
mantane)hydrochloridé) is one of a small group of tricyclic
antiviral drugs (TAV)? It also provides good and persistent
activation of central nervous-methylb-aspartate (NMDA)

commercially available, raw materials and reagents. To the
best of our knowledge, this protocol is economically
advantageous over the earlier reported synthesis owing to
high yields and the use of less expensive raw materials.

receptors and thus can be used in the treatment of Parkinson’s
and Alzheimers diseases. Memantine was approved by FDAExperimental Section

in 2003 for Alzheimer’s treatment.

Several groups have reportetie synthesis of with an
overall low yield, whereby bromination of 1,3-dimethyl-
adamantane?j, yields 1-bromo-3,5-dimethyl-adamantane
(3). Conversion of3 to N-(3,5-dimethyl-adamantan-1-yl)-
acetamide4) in the presence of sulfuric acid in acetonitrile,
and treatment o#t at reflux conditions followed by salt
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The'H NMR spectra were measured in CR@king 200
MHz on a Varian Gemini FT NMR spectrometer; the
chemical shifts are reported inppm relative to TMS. The
FT-IR spectra were recorded in the solid state as KBr
dispersion using a Perkin-Elmer 1650 FT-IR spectropho-
tometer. The mass spectrum (70 eV) was recorded on HP-
5989A LC/MS spectrometer. The CHN analysis was carried
out on a Perkin-Elmer model 2400S analyzer. The solvents
and reagents were used without further purification.

3,5-Dimethyl-adamantan-1-ol (6) Bromine (390.0 mL,
7.31 mol) was slowly added to 1,3-dimethyl-adamantahe (
250.0 g, 1.52 mol) for 1815 min, and the reaction mass
was maintained at reflux temperature for® h, then cooled
to room temperature, and diethyl ether (100.0 mL) was added

(4) (a) Mills, J.; Krumkalns, E. U.S. Patent 3,391,142, 1968. (b) Gerzon, K.;
Krumkalns, E. V.; Brindle, R. L.; Marshall, F. J.; Root, M. A. Med.
Chem. 1963 6, 760-763. (c) Scherin, A.; Homburg, B.; Peteri, D;
Markobel, H. U.S. Patent 4,122,193, 1978.
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Scheme 12
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aReagents and conditions: a) Brcetonitrile/25-30 °C/25-27 h; b) acetonitrile/b5Oy; ¢) diethylene glycol/KOH/206250 °C/10-12 h; d) dry HCI gas/ethyl

acetate/6-5 °C.

Scheme 22
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aReagents and conditions: a)B#,0/30 min/25-35 °C,95%; b) aq HCI (36%)/2530 °C/15 h, 80%; c) formamide/95100 °C/6—7 h, 98%; d) aq HCI (36%)/

H»0, 74%.

followed by washing with 15% sodium bisulphate solution

separated organic layer was concentrated, and a white solid

(4.0 L); the separated organic layer was evaporated underwas isolated and dried under vacuum: yield 101 g (98%),

vacuum which has yielded a white solid, triturated in
petroleum ether: vyield 260.0 g (95%), GC purity 99.99%.
IH NMR: 0 4.5 (s, 1H), 1.4 (s, 2H), 1.25 (m, 10H), 0.85 (s,
6H); IR: 3322 cm! (OH); MS: m/e 181(M + 1); Anal.
calcd for GoH»00: C 79.94, H 11.18. Found: C 79.83, H
11.11.

1-Chloro-3,5-dimethyl-adamantane (7) To a mixture
3,5-dimethyl-adamantan-1-ob,( 250.0 g, 1.39 mol) and

dichloromethane (2.0 L) was added concentrated hydrochlo-

ric acid (1300.0 mL) at ambient temperature; the resulting

mixture was maintained for 215 h, the aqueous layer was

separated from the organic layer, and the solvent was

evaporated under vacuum which yielded oily liquid: yield

216.6 g (80%), GC purity 99.99%H NMR: 6 2.2 (m, 1H),

1.6-1.8 (m, 6H), 1.2-1.3 (m, 6H), 0.84 (s, 6H); IR: 750

cm 1 (C—Cl); MS: me191(M + 1); Anal. calcd for GHio

Cl: C 72,52, H9.64. Found: C 72.43, H 9.45.
N-(3,5-Dimethyl-adamantan-1-yl)formamide (8) A mix-

ture of 1-chloro-3,5-dimethyl-adamantang £00.0 g, 0.50

mol) and formamide (500.0 mL) was heated to P&Dfor

8 h, to which was added ice-cold water; the reaction mass

was extracted with methylene chloride (70.0 mL), the

GC purity 99.85%.H NMR: ¢ 8.2 (d, 1H), 7.8 (s, 1H),
2.15 (m, 1H), 1.68 (m, 2H), 1.45 (s, 4H), 2.3 (m, 6H),
0.80 (s, 6H); IR: 3347 cmt (NH), 1690 cmt (C=0); MS:
m/z 208 (M + 1); Anal. calcd for GsHNO: C 75.32, H
10.21, N 6.76. Found: C 75.16, H 10.16, N 6.86.
Memantine Hydrochloride (1). A mixture of N-(3,5-
dimethyl-adamantan-1-yl)formamid&,(75.0 g, 0.36 mol)
and concentrated HCI (750.0 mL) was heated at reflux
temperature (108105°C) for 6—7 h, the reaction mass was
then cooled and stirred for 2 h, and a white solid was
separated, filtered, and dried under vacuum: yield 58.0 g
(74%), GC purity 99.99%'H NMR: ¢ 1.45 (q, 2H), 1.12
(g, 2H),1.45 (q, 2H), 1.29 (s, 2H), 2.15 (m, 1H), 1.29 (s,
2H),1.65 (s, 2H), 0.85 (s, 3H), 0.85 (s, 3H).
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