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Abatracti An efficient synthesis of the potassium channel activator, BRL 55834 (2). is described and its 
absohne stereochemistry established as 3S,4R by X-ray ~s~lo~phi~ analysis of the using (S)- 
~~rne~yl~n~l aviate 12. BRL 55834 is tbe fit ague of this ph~~~o~~ class to 
~rnons~~ selectivity for the smooth muscle of the airways compared with that of the v~ula~. 

The potassium channel activators, cromakalim la, and its active (3SflR) enantiomer BRL 38227 lb am 

potent relaxants of vascular and airways smooth muscle which have shown potential in the therapy of both 

h~~nsion and asthma1 It is genemlfy acognised, however, that tissue selectivity wotdd be an 

advantage in the use of potassium channel activators in diseases such as asthma, and we have mcently 

described the fit componnd to display such seleetivity.2~3 In this paper the synthesis and structural 

characterisation of this compound, BRL 55834 (2, ~Ms-(3S,4R)-3,4-dihydro-22_dimethyt-4-(- 

oxopi~~~n- l-yl)~~n~uo~thyl-~- 1 -~n~p~~3~1) is described. 

la C~~~irn (mimic) 2 BRL 55834 (3S,4R) 

lb BRL 38227 (3S,4R) 

A crucial stage in the synthesis of racemic 2 involves the i~~ucdon of tbe ~~~~~1 moiety, which 

may be added in either a single step f$om suitable precursors or built up in a two-stage ptucess. For both 

routes the initial reaction involved the formation of 6bromo-2,2- ~rne~yl~n~p~ 3, which was readily 

prepared from 5-~m~2-hy~oxy~etophen~e in 59% overall yield as previously des~ribed.~ In the 

initial ex~~meats, the Grignard reagent derived from the ~n~p~~ 3 was treated with ~flu~~tic 

shyer to furnish the ketone 4 (‘DIP, WC, 16 h, 69%), which on reaction with ~e~y~~~su~ph~ 
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trifluoride5 was converted smoothly into the pentafluoroethyl benzopyran 5 (CH2Cl2,2oOC, 16 h, 8496, bp 

620C at 0.3 mm). A more direct synthesis of compound 5 was achieved by displacement of the bromine 

atom of the snaps 3 with sodium ~n~uoropropiona~ following the procedure of Freskos6 (CuI, 

D~/toluene, I30-145OC. 18 h, 61%). There was little further improvement in yield when the Biodo 

compound 6 was used instead of the 6-bromo derivative 3, although the reaction time was reduced to under 

4 h.7 Bromohydrin formation was sub~quendy accomplished in quantitative yield following the 

established procedure for analogous corn~un~ (NBS, ~MSO~20),4?8 and the resulting com~und 7 (mp 

86oC) was readily converted, via the intermediate epoxide, into the required racemic ~n~p~~ol 9 on 

treatment with the anion derived from piperidinone (KOBut, DMSO, 2@C, 6 h, PO%, mp f65.5-I66.5oC). 

n 

The resolution of the benzopyranol 9 was accomplished by reaction with (S)-a-methylbenzylisocyanate4~8 

and cht-omatographic separation of the diastereoisomeric carbamates 11 and 12 on silica (ether:chloroform 

11:4]). In this maaner the less polar 3R,4S diastereoisomer 11 (mp 156157oC, [a]$5 -54.4O fc = 0.82, 

CHC13)) was eluted first follows by the 3S,4R ~aster~isomer 12 (mp lP@lPloC, [a]D25 -20.00 (c = 

0.48, EtOH]). Trichlorosilane cleavage9 of each diastereoisomer provided BRL 55834 (2) (mp 143oC, 

fa]D25 -71.80 (c = 1.1, EtOH)) and its optical antipode (mp 142-143*C, jaJD25 +70.8o (c = 1.14, 

&OH 1) in >PP% optical purity.10 

The absolute con&uration of BRL 55834 was established as 3S,4R by X-ray C~s~Io~ph~c analysis of 

tbe carbamate I2 (Figure I),11 and is the same as that previously shown for BRL 38227.I2 An unusual 

feature of this structure was the position of the carbonyl group of the C-4 amide moiety. Thus, whilst still 

in a plane orthogonal to the benzopyran nucleus, in contrast to the structures of the previously reported (S)- 

a-methylbenzyl carbamate derivative of WAY 120,49113 and the parent compounds of other structurally 

similar potassium channel activators ,14t15 the carbonyl group was aligned away from rather than towards 
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the C-4 proton. The mason for this difference is not known, but it is clearly not simply dependent on the 

presence of the carbamate moiety and may reflect ~~o~ation~ differences between the pi~~~o~ ring 

of 12 and pyrrolidinone or planar six-membered ring systems of other compoundsf4*15 
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Figme 1. X-Ray structure, positional parameters and estimated standard deviations of compound 12 

BRL 55834 is a potent and efficaceous relaxant of s~n~us and induced tone in guin~-fig isolated 

trachealis with an ICSo value of 19 nM,2 some 20-fold lower than that of BRL 38227, BRL 55834 is 

unusual in that unlike other reported potassium channel activators it shows a marked relative selectivity for 

smooth muscle of the airways,2 for example in relation to the trifluoromethyl compound 10.4 Moreover, in 

vivo experiments in the guinea-pig and rat have shown that BRL 55834 pro&% animals from the 

respiratory effects of histamine and methacholine respectively when administered either orally3 or by 
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inhalation16 at doses which have no effect on resting blood pmssure. The 3R,4S enantiomer showed 

substantially less potency in v&o and has not been evaluated further. The enhanced selectivity profile of 

BRL 55834 warrants further evatuation for its potential as a novel anti-asthmatic agent, 
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