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Abstract. The unexpected formation of chroman-4+nes by refluxing 4-aryloxybut-2-yn-l-ols in 
diethylaniline has been studied, 4-hydra_xymethyl-2H-chromene and chronen-4-carboxaldehyde 
derivatives being established as intermadiates. 

In connection with the synthesis of 2H-chromene derivatives with potential precocene 

activity,' we attespted to prepare 4-hydrowthyl-2H-cbrcmenes, 2, fran the corresponding 

4-aryloxybut-2-yn-l-ok, 1, by the method of Besace and Mars~ak.~ When the compounds1were 

heated in diethylaniline under reflux for 8 h in an open vessel, none of the expected 

chromanes 2 were observed; instead the corresponding chroman-4+ne derivatives 4 were 

obtained (isolated yields: &, 68%; g, 61%; &, 40%). On one Occasion, from the reaction of 

3, a small amount of 6-mathoxychrcman-4-carboxaldehyde, &, could be isolated, 4a being the - 

major reaction product. 

These unexpected. results can be explained by assuming that compounds 1 cyclize to the 

corresponding chromenes 2, which are then oxidized by air to the chroman-4-ones 4, probably 

through the intermediacy of aldehydes 3, as shown in the scheme. 
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To test this hypothesis, the following experiments were carried out: a) I-(4-methoxy- 

phenoxy)but-2-yn-l-al, I+ was heated under reflux in degassed diethylaniline under argon for 

8 h, giving, in high yield, 4-hydroxymethyl-6-metho~-2H+%rmene, &, as the only observable 

(glc) reaction product; b) 2a in diethylaniline was heated under reflux in an open vessel for - 

4 h, and was transformed into the chromanone 4a as the major product (80% by glc); c) 2a was - - 

heated under reflux in degassed diethylaniline under argon in the presence of catalytic 

amunts of either azobisisobutyronitrile or benzoylperoxide, and was recovered unchanged 

after 2 h; d) 2a was heated under reflux for 20 h in degassed diethylaniline under argon in - 

the presence of a trace of ptoluenesulfonic acid, and was converted nearly quantitatively 

(glc) into the aldehyde &; e) 2a was heated under reflux in diethylaniline in the presence - 

of solid potassim carbonate (one equivalent) in an open vessel, and was recovered unchanged 

after 3 h; f) 3a was heated under reflux in diethylaniline in an open vessel, and was - 

completely oxidized to the chrormnone 4a after 8 h. - 

Experimants a) and b) show that compound 2a must be an intermsdiate in the conversion of - 

la into 4a. Experiments c), d), and e) show that the iscmerization of the allylic alcohol 2a - - - 

to the aldehyde 3a takes place easily under very mild acidic catalysis (diethylanilinium - 

@oluenesulfonate) but not under the influence of radical generators. The results of 

experiment b) my be explained by assuming that an acid catalyst is initially fomd by 

aerial oxidation of the reaction mixture. Its neutralization with added potassium carbonate 

would preclude the isomarization, as seems to be the case (experimsnt e)). Experinent f) 

shows that the aldehyde 3a can be an intermediate in the oxidation of 2a to 4a. - -- 

The acid catalyzed i soIaeri.zation of 2a to 3a can be easily understood since protonation -- 

of 2a at C-3 would give a very stable cation whose transformation into the enol-form of 3a - - 

wmld be achieved by losing a proton from the hydroxymathyl group. Tautmsric equilibria 

between 4-alkyl-2H-chromsnes and 4-alkylidenechrms have been observed by Baranton et a1.3 

It is known4 that enolates react with triplet oxygen to give ct-hydroperoxycarbonyl compounds 

that can be easily degraded as shown in the scheme. Thus, it is quite reasonable to assume a 

similar mechanism for the aerial oxidation of the aldehyde 3a to the chrormn-l-one 4a. Since - - 

this oxidation yields formic acid, diethylanilinium formate must also act as a catalyst in 

the isomarization of the chronene 2a to the aldehyde 3a. - - 

In mamary, the synthesis of 4-hydroxymthyl-2H-chromenes described by Besace and 

Marszak2 requires an inert atmsphere, otherwise, chroman-4+nes are fomsd as major reaction 

products. In the presence of acid catalysts, 4-hydrovthyl-2H-chrormenes are quantitatively 

converted into chromn-4-carboxaldehydes, a type of rompounds that only recently have been 

prepared from chroman-lanes as direct precursors of anti-hypertensive and spasmlytic 

compounds. 
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