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Abstract

(R)-1-(4-Methoxyphenyl)propan-2-amine 2a, an optical active intermediate for (R,R)-formoterol, was synthesized from D-

alanine in 65% overall yield by using a simple route, which contained protecting amino group, cyclization, coupling with Grignard

reagent, reduction and deprotection.
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Fomoterol 1 (Fig. 1) is a new long-lasting b2-adrenoceptor agonist which offers high selectivity for b2-

adrenoceptor, fast onset action and excellent safety [1]. Fomoterol is commercialized in the racemic form (R,R and

S,S). But the R,R isomer 1a is 5 times of intrinsic activity and 18 times of b2-selectivity compared to S,S isomer 1b [2].

Growing interest has been put into synthesizing (R,R)-formoterol [3] and one of the key procedures in this task is to

prepare (R)-1-(4-methoxyphenyl)propan-2-amine 2a.

Nichols et al. [4] reported the preparation of 2a starting from 1-(4-methoxyphenyl)ethanone. However, this

approach was not economical because of the expensive optically active amine reagent and low yield in fractional

recrystallization. Kohno et al. [5] synthesized 2a from expensive L-tyrosine, which was also too complicated. Recently,

González-Sabı́n [6] reported a new method for preparing 2a via enantioselective acetylation of racemic 2 catalyzed by

Candida antarctica lipase B. This method also had a number of disadvantages that include applying costly enzyme

catalyst and low overall yield. We herein reported a new synthetic approach of 2a as outlined in Scheme 1.

D-Alanine was protected by CbzCl as the known method [7] to afford 4, cyclizing with polyformaldehyde in the

presence of TsOH in refluxed toluene to get 5. 7 was obtained from 5 via coupling with Grignard reagent 6 in THF and

treating by HCl [8]. Reduction of 7 by Et3SiH in TFA [9] and Pd/C with H2 in alcohol respectively gave the final

product 2a [10,11].

In summary, we have provided a concise route starting from inexpensive D-alanine to prepare an optically active

intermediate 2a in synthesizing (R,R)-formoterol in five steps with 65% overall yield.
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Fig. 1. The structure of compounds 1 and 2.

Scheme 1. The synthetic route of (R)-1-(4-methoxyphenyl)propan-2-amine.
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