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In the course of a study of the ozonoTysis of phenylcyclopropylethynyl carbinol 

in attempts to form phenylcyclopropylglycolic acid, a compound was isolated which 

was neither the anticipated product nor the starting material (1). Structure I was 

proposed for this anomalous product, based upon certain chemical reactions, nuclear 

magnetic resonance and infrared spectra, and elemental analytical data. 

However, Roberts (2) on the basis of a reinterpretation of the nuclear magnetic 

resonance spectrum of the anomalous product, suggested the possibility that structure II 

might be the correct one. 

* To whom correspondence should be addressed. 
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That I I, 3-phenyld ,i-dihydm- d-pyrone , is indeed the anomalous product was 

pmven unequivocally by the synthetic mute shown i’n Scheme 1. 

I-(3-hydmxypropyI)-pheeylacetonitrile (III) was prepared from phenylacetonitrile 

by lithium exchange followed by a trimethylene oxide ring-opening reaction (3). 

Hydrolysis of Ill with either sodium hydroxide or hydrochloric acid gave the cor- 

responding hydroxy acid (IV), and this product spontaneously cyclized to aL-phenyl- 

6 -valemloctone. Introduction of a bromine atom alpha to the carbonyl with N- 

bmmosuccinimide (VI) and subsequent elimination of hydrogen bromide yielded 

3-phenyl-5,6-dihydm- cl-pymne (II). Reduction of (II) with excess lithium aluminium ~ 

hydride yielded 2-phenyl-1 ,%pentanediol, a known compound (4). The infrared 

spectrum of II was identical with that of the anomalous product of the ozonolysis of 

phenylcyclopmpylethynyl carbinol (1). 

When phenylcyclopropylglycolic acid was refluxed with sulfuric acid, the 

reaction product obtained was 3-phenyl-5,6-dihydm- cl-pymne (Ill. 

To explain the formation of II, deamination reactions were carried cut on 

phenylcyclopmpylglychre under various conditions. The results of these experiments 

were interpreted as indicating prime significance of ca$nium ion formation in the 

rearrangement, 

Deno and co-workers (5( h s owed that the cyclopropane ring strongly conjugates 

with an adjacent carbonium ion and stabilizes it. This effect manifests itself in the 

thermodynamic stability, nuclear magnetic resonance band positions 
C 
downfield 

shifts due to the deshielding effect of the carbonium icn (6) 1 , and drastically 
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altered chemical reactivity of the cyclopropane ring. Based on these results of Deno 

and on our expel imental data, a possible’ reaction sequence for the formation if II 

is shown in Scheme 2. 

Scheme 2 

+ 

qJpO” 2% (=JfOOH 

ix x 
Deno (5) found that in cyclopropane carbonium ions the sensitivity of the ring toward 

acids has been lost and has been replaced by a sensitivity to attack by bases. It seems 

reasonable that when the carbonium ion (IX) is fixmed by dehydration of the glycolic 

acid (VIII), the cyclopropane ring would stabiliie it by conjugation (X) and thus X 

would become susceptible to nucleophilic attack by the electron rich hydroxyl group 

of the corboxyl function forming II I 



No.4 427 

REFERENCES 

1. J. G. Cannon and L. L. Darko, J. Org. Chem., 2, 3419 (1964). 

2. J. D. Roberts, Personal communication. 

3. M. G. Reinecke and I_. R. Kray, J. Org. Chem., 2, 1736 (1964). 

4. K. Kowazu, T. Fujita and T. Mitsui, J. Amer. Chem. Sot., 81, 932 (1959). 

5. N. C. Deno, H. G. Richey, Jr., J. S. Liu, D. N. Lincoln, and J. 0. 
Turner, J. Amer. Chem. Sot., 87, 4533 (1965). 

T 

6. H. G. Richey, Jr., L. E. Rennich, A. S. Kushner, J. M. Richey and 
J. C. Philips, J. Amer. Chem. SOC.,~, 4017(1965). 


