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Hypothetically, the formation of 2-phenoxycyclohexanone 

by the reaction of sodium phenoxide with 2-chlorocyclohexanone 

(1,2) may occur by: 1. the Sn 2 attack of phenoxide at the 

o-carbon (path 1); 2. the Sn 2' attack of phenoxide at the 

2-carbon in the enol, 6-chloro-1-cyclohexenol (path 2); or 3, 

the attack of phenoxide at either the a- or a'- carbon of a 

symmetrical cyclopropanone intermediate (path 3) (3). Evi- 

dence regarding the operation of paths 2 and 3 was offered by 

Gates and co-workers (4) in the oxide ring closure reactions 

of the cis and trans 1,7-dibromodihydrothebainones. Further - 

evidence on a related system has been offered by House and 

Thompson (5) in the reaction of sodium methoxide with 

9-chloro-trans-1-decalone supporting the operation of path 

3 (or a zwitterionic intermediate (3)). 

A decision between the various possibilities is offered 

by the use of 2-chlorocyclohexanone-1,2-C14. Path 1 would 

lead only to 2-phenoxycyclohexanone with an equal distri- 

bution of label at C-l and C-2. Path 2 alone would produce 
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product with the label equally distributed at C-l and C-6. 

Finally, Path 3 would result in 50% of the initial activity 

at C-l and 25s at C-2 and C-6 respectively. Subject to the 

unlikely occurrence of equal amounts of reaction by paths 

1 and 2 (a result equivalent to path 3), the experiment 

offers the possibility of an unequivocal choice of pathways. 

An improved synthesis for 2-chlorocyclohexanone-1,4-C14 

was sought since the available synthesis (6) consists of 

eleven steps in a yield of 5% (based on starting labeled 

sodium cyanide). The following sequence permitted the 

synthesis in five steps in 15% yield. 

Tetramethylene dibromide was treated with sodium cyanide 

to form adiponitrile (96% yield) (7). This was hydrolyzed to 

adipic acid in 95$ yield (7) and converted to diethyl adipate 

in 95% yield (8). Cyclization to adipoin proceeded in yields 

of 46-53s (9). Conversion of adipoin to 2-chlorocyclohexa- 

none was carried out by slow addition of adipoin in toluene 

to a warm toluene solution containing equimolar amounts of 

thionyl chloride and quinoline. Yields were typically 35s 

of theoretical. 

The reaction of freshly prepared 2-chlorocyclohexa- 

(1.55 _+ 0.01 mc./mole) with sodium phenoxide was carried 

out as described by Ebel (10). The yield of recovered 

2-phenoxycyclohexanone was 67% with additional material 

unrecovered in the mother liquors. A.search of the crude 

reaction products showed no cyclohexenone and a trace Of 

adipoin plus a high boiling product. 
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The 2-phenoxycyclohexanone (1.55 f 0.01 mc./mole) was 

oxidized with potassium permanganate in acetone to phenyl 

hydrogen adipate (1.55 mc./mole) in 41-44s yield. Treat- 

ment of the half ester with excess phenylmagnesium bromide 

and then acetic anhydride gave 1,1,6,6-tetraphenyl-1,5- 

hexadiene (1.55 ?: 0.01 mc./mole) in 29% yield. Oxidation 

of the diene with potassium permanganate gave benzophenone 

which was isolated as the 2,4_dinitrophenylhydrazone in 60s 

yield (specific activity from duplicate experiments 0.55 f 

0.01 and 0.57 f 0.01 mc./mole). The physical properties of 

each intermediate agreed with the literature values. 

Given starting material, equally labeled at positions 

J_ and 2, of 1.55 mc./mole, the calculated value for.the 

benzophenone would be 0.58 2 0.01 mc./mole assuming only 

path 3 was in operation. Since there is no significant 

difference with the duplicate experimental results, we 

conclude that only a symmetrical intermediate (be it a 

cyclopropanone or zwitterion) is consistent with the 

results. 

Further support for the above contention was found in 

the observation that 2-chloro-6,6-dimethylcyclohexanone 

failed to react with sodium phenoxide after considerably 

longer reaction times than those used for the 2-chloro- 

cyclohexanone. 
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