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The potassium channel activators represent a new class of pharmacologically active compounds 

demonstratmg high affimty for dlstmct channels III the membranes of smooth muscle cells ’ The abihty to 

relax smooth muscle 1s showmg great promise for thr treatment of various cardiovascular disorders and 

asthma Bimakdun2 cl), which ~b currently bemg tested in clmlcal trials, 1s a potent K+ channel activator 

Unexpectedly. we obtamed an allene derivative m the deprotonatlon of this chromene compound 

On treatment of the chromene 1 with lithium dilsopropylamlde m THF at 70 OC and subsequent 

quenching with a small amount of methanol the allenyl phenol 1s Isolated as llthlum salt7 2 In good yield On 

acldlc workup the free allenyl phenol 34 can also be obtained Roth compounds are stable III the solld state 

The preparation of o-allenyl phenols startmg from chromenes has not been described so far. 

Nevertheless, Otter et al s could demonstrate specrroscopically the presence of a 6-allenyl-S-hydroxyuracil 

Lnrermediate II-I the photochemlcal reasranpement of a pyrano[3,2-d]pynmtdme Into a furo[3,2-d]pyrunldme. 

The unsubstltuted 2-allenyl phenol IS known It IS prepared by Grlgnad ieactlon from 2-(chloromethyl)- 

benzofur& 

3 recycllzes readily to the chromene denvative 1 (TIP = 20 mm) m chloroform at room temperature 

Accordmg fo HPLC measurements, this process 1s considerably faster than m the case of the unsuhstltuted 

2-allenyl phenol (T1,? L- 18 h)6 In the Cl;usen rearrangement of phenylproparpyl ethers, o-allenyl phenols are 

postulated as Intermediates- ’ * A 1 5-hydride shift followed by cy&zatlon 15 the proposed mechanism for the 

fiial sequence of this rearrangement 

The formation of the allene (1 - 3) can formally be considered as a rcver\al oi this sequence We 

suppose that meal deprotonatlon by the strong base at low temperature take5 place m posmon 3. In analogy 

to the o&o-lithlatlon of aromatic tertl~y amide<, ‘i the pyrldone should favor deprotonatlon m this posltlon 

As outlmed m 9, the attackmg base (B) opens the ring hy E2-ehmmatlon and generates the allene This 
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rcactron clearly 1s assisted both by the presence of a cyano group m the par&-position which improves the 

leavmg group property of the phenolate and by the final trapping of the open molecule fotm as the hthium salt 

2 

It should be mentioned here, that the coupe of the reaction with a nucleophthc base is completely 

different It was reported recently, that methyl lrthmm adds to 1 m a Michael-type reaction to gtve a 

3-methylchroman compound10 

The hthrum phenolate 2 cm be converted into its crystalline acetate 4.” which is achieved by 

dtssolutlon of the salt m acetic anhydride It has to be stated, that all attempts to prepare the corresponding 

methyl ethe$ were unsuccessful, probably due to the mstabllny and short half-life of the allene 3 m solutron, 

On heating in solution, acetate 4 cyclizes to benzofuran derivatives exclusively The observed 

formation of furan denvatives in a Clatsen process by other@ was interpreted as an attack of a phenolate ton 

on an allene. In our case the thermolysis more probably is started by an attack of the ether-oxygen of the 

acetate on the allene umt followed by the loss of the acetyl group The nn&ophtle attacks the CZ-positton of 

the allene which is activated by elecrronegatrve substttuents Depending on the solvents used either resonance 

form of the possible ally1 amons 10 ++ 11 cm be trapped On heating 111 DMSO at 60 “C for 75 mm, the 

benzofuran compounds 5 and 613 are formed in 27 and 16% &.ated yreld_~ respecnvely The acetyl catton LE 

detached by the aid of DMSO to give an acyloxysulfonium salt t4 and is thus no longer available as 

elecrrophtle Instead the acrtvated methyl protons of the sulfonmm fait serve as a H’ source to lead to S and 6 

which are constttuttonal isomers of bimakahm (1). 

Formation of a benzofuran of type 5 has already been observed by H Schmid et al in a 

AgRF,-catalyzed cyclization of 2allenyl phenol h 2-Alkyhdene benzofurans were obtamed on etherrficatron 

of phloroglucmol derivatives with propynyl halides t5 We found that compounds 5 and 6 are sunultaneously 

generated and cannot he interconverted under the reaction condnions. 

Heatmg 4 rn toluene at 60 OC gtves 48% of the benzofuran derivative 7 l6 Structural evtdence IS (a) an 

IR band at 1682 cm-’ for the conjugated carbonyl group, (b) the missing absorptton of a pyndone carbonyl m 

7, and (c) the appearance of a cross-peak between the methyl group and the rlromatic H-4 proton in the 

ROESY spectrum of the reduced compound 8 t7 In the aprottc solvent ‘7 IS formed because the mtermedrate 

anion 11 cannot be protonated but captures the acetyl cation ( d-12) Formatton of 7 can then be eady 

explatned by a followmg 3,3-stgmatroptc rearrangement of the pyrtdone The dnvmg force here IS a reductton 

of steric strain in C-3 and the stabtltzation through resonance on transition of the enol ether enttty mto a 

vmylogous carboxylic acid ester. 

C7fthe new compounds allene cterivative 4 exlitbtts potent spasmoiyttc acttvtty, wtilch 1s approxunateiy 

four time less than that of the control 1 l8 
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