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Abstract:

A concise, scalable synthesis of (—)-galanthamine, a drug being used for the treatment of Alzheimer’s disease,
is described. The yield of the critical phenolic coupling step was optimized to 45-50%. For the reduction of
the aryl bromide, air-activated LiAlH, was used and racemic narwedine was converted to (—)-narwedine by a
second order asymmetric transformation. © 1998 Elsevier Science Ltd. All rights reserved.
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currently in phas urope and the Unite y efficient industrial synthesis [2] is
needed, as its isolation from natural sources suffers from high costs and limited supplies
In this paper we report an improved process for the synthesis of chiral (—)-galanthamine (1)
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(—)-Galanthamine (1)
with optimized yields of the individual steps. The bromination of 3,4-dimethoxybenzaldehyde using bromine
in methanol (92 %) and subsequent demethylation with concentrated sulfuric acid (83%) was conducted on a

one-ton scale to give 6-bromoisovanillin. This was condensed with tyraminc and reduced with NaBH4 to 2a

performed on a 12-kg scale using potassium ferricyanide in toluene/aqueous sodium carbonate (45-50%),
generated the bromoformylarwedine (3). Following protection of 3 using propylene glycol (89.J%), 4 was
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reduced to (+/-)-narwedine (5) using LiAlH, and dry air [3] (95% on a 14-kg scale).
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CAUTION narwedine is a sensitizing agent and can cause allergic skin reactions.
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The second-order asymmetric transformation of {+/-)-5, in the presence of (—)-narwedine {(8-kg scale),
resulied in 30% yléid of (-)-narwedine {4]. Reduction of {(-)-5 to (-)-galanthamine using L-Sclcctride
followed by treatment with HBr yielded the hydrobromide of (-)-galanthamine (99% on a 4-kg scale)
(Scheme 1).

Scheme 1

? 3 C H, O‘//) 1,2-propane- CH n—[/)
oA kireon) O AT diol \/k)i’y

L =200 —
“R  aqu. Na,CO, 89.5 %
€ N

Br toluene Br Br N
AL _Cnos a7 CHO
2a R=H 49-3VU% 3 v 4
2b: R=CHO . .
. 1.) LiAIH, / air
95% | 2)Hcl

OH 0 P

H
H, OO EIOH/NEt, oy O‘Q
1 cat. (-)-narwedine & ~ |

2 1.) L-Selectride
/ 2)H

O-0

{ 3 \N
A _
1
NG Br CH 5 6&H
HC H 3 3
(-)-Galanthamine . HBr (1) (<)-Narwedine {+/-)-Narwedine

The yield of the phenolic coupling of 2b, greatly improved by efficient stirring equipment, is
substantially higher than that of the recently reported [5] coupling of the N-methylated amine (2, R = Me).
The purity of the synthetic (-)-galanthamine was determined by HPLC [6].

In summary, we have developed a nine step synthesis of (—)-galanthamine from 3,4-
dimethoxybenzaldehyde, with an overall yield of 18-21%, without the need for low-temperature reactions or

chromatographic purifications.
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