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Abstract: Enantioselective syntheses of both enantiomers of salmeteroi are accomplished using asymmetric 

borane reductions with chiral oxazaborolidines as catalysts. 

Sahneterol (Wevent@) is a long acting, very potent p-agonist and is used in the therapy of asthma and 

chronic bronchitis.1 It is marketed, like many other chid drugs, as a racemate. However, it is well 

established, that single enantiomcrs arc often much more potent and have reduced side effects compared to their 

racemates? For many kagonists, the active isomer is the (R)-enantiomer. 
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Despite some elegant, recently reported syntheses of other Pagonists,3 the synthesis of non-racemic 

salmeterol has been published only in the patent literature and involved a resolution to give chiral oxirane 4 as an 

intermediate4 or the use of a chiral auxiliary5 as shown in Scheme 1. The disadvantages of this latter route are 

the low yield and the destruction of the chiral auxiliary upon hydrogenolysis. 
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We herein wish to report enantioselective syntheses of both enantiomers of salmeterol. The key step in 

each synthesis is asymme@ic borane reduction catalymd by chiral oxazaborolidine catalysts developed by Corey 

er ~1.6~7 (CBS-reduction). 

The synthesis starts with bromoketone 2 (Scheme Z), which is synthesized by bromination (CHC13. Br2) 

of the parent ketone. Enaritioselective reduction of 2 with borane and a catalytic amount of oxazaborolidine (R)- 

8 or (S)-8 gives bromohydrin 3 in almost quantitative yield. The synthesis of the catalysts and then the 

reductions are performed as described by Corey ef crl. using IO mol % oxazaborolidine and 0.6 equiv. 

borane.6clg We have nol tested recent modifications of this procedure.lo The bromohydrin is purified by 

chromatography or, on larger scale, by crystallization from ethyl acetate /hexane . The (Q-catalyst gives (S)-3, 

and the (R)-catalyst gives fR)-3. The e.e. of bromohydrin 3 was not determined directly. However, it can be 

concluded to be at least 94& which is the value we obtained by IiPLC analysis of the later intermediate 7. It is 

noteworthy that the reactioh is apparently not influenced by the other functional groups of 2, which could also 

coordinate to the catalyst ad thus decrease the chiral induction. Treatment of bromohydrin 3 with a sodium 

hydride suspension in THJ8 generates epoxide 4 as an oil with an optical purity of > 95% ([u]$ = -18.9’ (c = 

0.75, QH6)4. 

Scheme 2: 
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The synthesis of thcl amine portion starts with 5 which is obtained from Id-dibromohexane and 4- 

phenylbutanol in 60% yield Bromoether 5 is purified by distillation and is thus separated from the b&-ether 

byproduct. Transformati+ of 5 into henzyl amine 6 is straightforward (Scheme 3). First, the bromide is 

substituted with azide, fdlbwed by reduction with lithium aluminum hydride to give the primary amine. 

Reaction with hcnzaldeh~ in the presence of molecular sieves and subsequent -on with sodium 

borohydride in ethanol affbrds 6. This henzyl amine is obtained without chromatography in high purity and 

high yield as an oil, but it Qid solidify to form a wax, when prepared on a 50 g scale. 
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Regioselective epoxide ring opening is observed in the reaction of 4 and 6 to give the desired 

aminoalcohol 7 in 60% yield after purification by chromatography (Scheme 4). The e-e. of this product is 94% 

based upon HPLC analysis’ 1. Ester reduction and removal of the two benzyl groups affords (R)-salmcterol 1 

in reasonable yield and purity as a very thick oil 12. Likewise, [s)-salmeterol is obtained via the series of 

enantiomeric intermediates originating with the use of the (.!$oxazabomlidine catalyst in the initial asymmetric 

step. 

Scheme: 
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The ester reduction of 7 may also be done as part of a one-pot procedure whereby the reaction mixture 

after the epoxide ring opening is diluted with THF and lithium aluminum hydride is added carefully. Attempts 

to obtain 7 more directly by reaction of bromo alcohol 3 with the henzyl amine 6 gave only poor yields. 

For meeting higher standards of chemical and enantiopurity, (R)- and (s)-salmeterol may be crystallized as 

their hydroxynaphthoic acid salts from ethyl acetatiexane to give enantiomerically pure products as white 

powders13. 

In conclusion, we have synthesized (R)- and {S)-salmeterol by applying asymmetric borane reductions, 

and we have thus demonstrated the applicability of this method to a more complex haloketone than reported 

previously. Furthermore, we have developed a new, more practical synthesis of the amine portion 6. 
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