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INTRAMOLECULAR CYCLOADDITIONS WITH 2-(w-ALKENYL)-5-HYDROXY-4-PYRONES 

Michael E. Garst*, Bill J. McBride, and James 
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Five 5-hydroxy-4-pyrones, bearing unsaturated side chains 
ma1 or acid catalyzed cycloaddition to yield bicycloadducts. 

The cycloaddition represented by the perezone to pipitzol 

G. Douglass, III 

of California, 
92093 

at the 2-position, undergo ther- 

transformation (Type I, X = CO) 

has received little attention by synthetic chemists. 
1 

Bkhi2 has applied an intermolecular 

variation to the synthesis of three natural product structures while three other groups have 

examined related betaine reactions. 3,4 Structural modifications of perezone might yield a 

general route to highly functionalized tricyclic structures such as 2 or 4. These alterations 

might include removal of the peripheral methyl groups of perezone and increasing the length of 

the side chain (Type I, X = CO). Mechanisticconsiderations suggest that the xydroxyl group 

and the side chain might bein a 1,4 relationship and that the spectator carbonyl might be 

replaced with a heteroatom. All of these changes are represented in the Type 

The recent communication by Sammes4 prompts us to report independent examples 

reaction (X = 0).5 

II addition. 

of the Type II 

TYPE I 

To test these modifications comenic acid6 was converted into amides 5 and 1 by standard 

techniques. 7,s Pyrolysis of amide 5 in refluxing benzene for 12 h followed by acetylation _ 

1675 



1676 

provided a 55% yield of acetate 6, readily identified by its distinctive NMR and 13 C NMR 

spectral data. 899 Similarly, after 60 h in refluxing acetonitrile, 7 gave a 42% yield of 8. 8 _ _ 

/‘k/OH 
II II---+ r, 

10 For the preparation of carbocyclic rings, tosylate 2 from kojic acid' was converted into 

olefins 10 12 and 14 by malonate displacement, -*_ - alkylation and deprotection with boron tri- 

bromide in 40-70% overall yield.8 Pyrolysis of 10 in refluxing benzene for 12 h followed by - 

acetylation (acetic anhydride/pyridine) afforded adduct 11 in 70% yield. 8 Acetylation of the 

pyrolysis product facilitated isolation of 11. Compound 12 gave adduct 13 (65%, llO"C, 48 h). 

Adducts 6, 11 and 13 have been assigned the depicted relative stereochemistry from geometric limi 

- 

Olefin 14 failed to afford the expected adduct under a variety of conditions. To decrease - 

the entropy loss upon cyclization compound 15 was prepared from 2 and isochroman (6 steps, - 

51% yield). Pyrolysis of 15 slowly led to complete decomposition. However, treatment of 15 - 
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with methanesulfonic acid (1.7 equiv.) in refluxing methanol for 12 h provided ketal 16 in - 

87% yield. 
8,ll 

The stereochemicalassignmentof 16 is based on analogy with intermolecular - 

betaine reactions 
3a,3b 

since neither transition state is sterically hindered; conformation 

will be provided by an x-ray analysis. 
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We have shownthatheterocycles undergo the perezone type cycloaddition with facility, 

We are currently examining the reactions of thiapyrones and the application of species such 

as 13 and 16 to the synthesis of manicoline A and colchicine respectively. 
12 
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We are grateful to Pfizer Chemicals and Dr. Glenn Andrew for a generous gift of kojic 

acid. 

Successive treatment of comenic acid with acetic anhydride, thionyl chloride, a secondary 

amine and methanolic carbonate gave the amide 5 or z in 60% overall yield. Ally1 comenate 

failed to undergo cyclization. 

All new compounds have been characterized by IR, NMR, 
13 

C NMR and high resolution MS. 

Compound 5 is typical of these adducts: IR (film) 1760, 1720-1680 cm -l; NMR 2.20 (s, 3H), 

2.90 (s, 3H), 3.00-3.90 (m, 5H), 4.95 (dd, 3 = 7.5, 1 Hz, IH), 7.05 ppm (s, 1H); 13C NMR 

222.9 (s), 189.1 (s), 167.7 (s), 145.1 (s), 135.1 cd), 86.4 (s), 84.8 cd), 54.1 (t), 

42.8 (q), 31.6 (t), 29.8 (t), 20.1 ppm (q). 
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