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Abstract, On LDA-mearment of ch
grees benzofuran derivat

L 3 s formed which recyclizesm solunon. Acerare 4

The potassium channel activators represent a new class of pharmacologically active compounds
demonstrating high affimty for disunct channels i the membranes of smooth muscle celis ! The ability to
relax smooth muscle 1s showmg great promuse for the treatment of vanous cardiovascular disorders and
asthma Bimakalim? (1), which 15 curremtly being tested in chimcal tnals, 1s a potent K* channel activator
Unexpectedly. we obtamned an allene dervative m the deprotonation of this chromene compound

On treatment of the chromene 1 with lithwim diisopropylamide i1 THF at 70 °C and subsequent
quenching with a small amount of methanol the allenyl phenol 15 1solated as lithium salt’ 2 1n good yield On
acidic workup the free allenyl phenol 3% can also be obtained Both compounds are stable n the solid state

The preparation of o-allenyl phenols startng from chromenes has not been described so far.
Nevertheless, Otter et al ° could demonstrate spectroscopically the presence of a 6-allenyl-5-hydroxyuracil
intermediate m the photochermical rearrangement of a pyrano[3.2-dlpynmidine nto a furo[3,2-dlpynmudine.
The unsubstituted 2-allenyl phenol 1s known It 15 prepared by Gngnaid reaction from 2-(chloromethyl)-
benzofaran®

3 recychzes readily to the chromene dertvative 1 (T, = 20 mm) n chloroform at room temperature
According to HPLC measurements, this process 1s considerably faster than m the case of the unsubstituted
2-allenyl phenol (T, = 18 h)® In the Clatsen rearrangement of phenylpropargyl ethers, o-allenyl phenols are
postulated as intermediates®® A 1 5-hydride shift followed by cychizaton 1s the proposed mechamsm for the
final sequence of this rearrangement

The formation of the allene (1 — 3) can formally be considered as a reversal of this sequence We
suppose that nutial deprotonation by the strong base at low temperature takes place n posinon 3. In analogy
10 the orrho-lithiation of aromatic tertiary armides,” the pyridone should favor deprotonation m this position

As outlined m 9, the attacking base (B) opens the ring by E2-ehimnanon and generates the allene This
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reaction clearly 1s assisted both by the presence of a cyano group i the para-position which improves the
leaving group property of the phenolate and by the final trapping of the open molecule form as the lithium salt
2

It should be mentioned here, that the course of the reaction with a nucleophilic base is completely
different It was reported recently, that methyl lithwum adds to 1 m a Michael-type reaction to give a
3-methylchroman compound!®

The hthium phenolate 2 can be converted into its crystalline acetate 4.!! which is achieved by
dissolution of the salt m acetic anhydnide It has to be stated, that all attempts fo prepare the corresponding
methyl ether!? were unsuccessful, probably due to the mstabihity and short half-life of the allene 3 1n solution.

On heating in solution, acetate 4 cyclizes to benzofuran derivatives exclusively The observed
formation of furan denvatives in a Claisen process by others™® was interpreted as an attack of a phenolate ton
on an allene. In our case the thermolysis more probably is started by an artack of the ether-oxygen of the
acetate on the allene unit followed by the loss of the acetyl group The nucleophile attacks the C2-position of
the allene which is acuvated by electronegatve substituents Depending on the solvents used either resonance
form of the possible allyl amon® 10 — 11 can be trapped On heating m DMSO at 60 °C for 75 mun, the
benzofuran compounds 5 and 6'3 are formed in 27 and 16% wolated vield, respectively The acetyl cation 15
detached by the aid of DMSO to give an acyloxysulfonium salt!* and 15 thus no longer available as
electrophile Instead the activated methyl protons of the sulformum salt serve as a H™ source to lead to 5 and 6
which are constitutional isomers of bimakalmim (1).

Formanon of a benzofuran of type 5 has already been observed by H Schmud et al mm a
AgBE,-catalyzed cyclization of 2-allenyl phenol® 2-Alkylidene benzofurans were obtamed on etherification
of phloroglucinol derivatives with propynyl halides!S We found that compounds 5 and 6 are simultaneously
generated and cannot be interconverted under the reaction conditions.

Heating 4 1 toluene at 60 °C gives 48% of the benzofuran derivative 7 1¢ Structural evidence 1s (a) an
IR band at 1682 cm! for the conjugated carbonyl group, (b) the missing absorption of a pyndone carbonyl m
7, and (c) the appearance of a cross-peak between the methyl group and the aromanc H-4 proton mn the
ROESY spectrum of the reduced compound 8 17 In the aprotic solvent 7 1s formed because the intermediate
anion 11 cannot be protonated but captures the acetyl cation (—12) Fommation of 7 can then be casily
explamed by a following 3,3-sigmatropic rearrangement of the pyndone The dnving force here 15 a reduction
of steric stramn in C-3 and the stabilization through resonance on transition of the enol ether entiry mto a
vinylogous carboxylic acid ester.

Ut"the new compounds aliene derrvauve 4 exfubits potent spasmolytic activity, which 1s approxtmately

four time less than that of the control 1 18
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