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IN the amount’ of their beautlAt1 experiments on the 

~~r~~ent of a8~~trl~ ~~~y~~~I~~~ta~e~8, 

Woodwmd and Katz mentioned that Oppenauer oxidation of the 

eyn44laohol (I) in boiling bensene yielded the l-k&me 

(ff). Tbie observation suggeeted to UB either that the 

thermal iscmerisatfon of the B-ketone {III) wae much faeter 

than that of the aloohols (which are stabIe in bollAng 

benzene), or that it was aatalysed by the electropblI%c 

aluminlurn i-but oxide. 

We have now prepared the 8-ketone (III), m.p. 6344’ 

(rith rearrangement to the l-ketone), Y_ 1780 Om O’, Xmax 

278 y, 0 25, by oxidation of the alcohol (I) 6th ~fu?ac 

oxids in pyrldlne. It 16 atable In the orJretalline Prtate 

or in aolutlon In cyclohexane at 20°, but a trace of boron 

trirluoride in the 43$%1ObsXan8 oauaes rapid ~~r~~ent to 

the l-ketone (IX). Hydmgen 0hlorlUe alrro strongly oatalgses 

’ B.B. woodward and T,J. Katx, Tetrahedron 2, 70 (1959). 
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the rearrangement in dloxan at roan temperature. In faot it 

prooeede slowly even In neutral ethanol at 20’. 

The equilibrium Use entirely on the side of the l-ketone 

(II) probably because of a canblnatlon of the greater drain 

aeeoolated with a trigonal than rith a tetrahedral stun at 

C-82 and the conjugation in the l-ketone (II). The much 

faster rearrangement of the b-ketone than of the 8-alcohol, 

eepeolally in polar solvents, is understandable in texms of 

the transition etate leading to Woodward and Katz’s lntes- 

mediate (IV), whloh in this ease will have oonelderable 

dlpolar character. The catalysis by Lewle and proton aoide, 

and even by hydrogen-bonding eolvente, 16 aleo to be expected 

l!%!an consideration of the polarieed transition state leading 

to .(IV): the eeeentlal bond-breaking la eymbolleed in 

formula (V) (which anlte for eimpliolty the other eleotronlo 

ti nuclear tieplaoennente, already diecussed for the general 

eaee by Woodward and Kats). Yates and Eato I? have recently 

deecribed catalyeie of the rearrangement of the tetraohloro- 

derivative of (III) by alumlnium ohlorlde. The apparently 

greater eeneitlvlty to aoid of the &ketone (III) than of 

ite tetrachloro-derivative3 may be partly due to the greater 

baeicity of Its oarbonyl group. 

2 111.0. WOO&, R.A. Carboni and J.D. Roberto, J. Amer. 
gbem., Sm. & 5653 (1956). 

3 ;.(f; ei and P. Eaton, 
L 
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Ultraviolet Irradiation of the I-ketm (II) gave the 

isomer (VI), m.p. 124~126', V- 1760 QZP -I, b,, 297 y# 

8 13. The eyzmetry of the cage (VI) Is such that It8 

eraoklng (mount8 to a simple oanpetltlon (in thl6 partioular 

8ydXUll) between the ability of an a-oarbony and an 

cr-methylene group to pranote olsavage of a oyolobutane ring. 

In our flow apparatus the cage rae stable up to 425', 

but at 450’ It underwent olean pyroly818. No prcduot oould 

be detected that wae not aleo present in the pyrolyeate of 

the I- and 8-ketones, 80 that the oage must oraok o& In the 

two ways that eimultaneously break two cyolobutane rings 

(horizontal plane6 in VI), not in either direotlon that 

initially break6 only one oyoiobutane ring (vertloal planer 

In VI). Cyolopentadiene and dihydroindene4 (VII) were formed 

in all oaae8, charaoterieed, Inter alla, by their respective 

adduote with benzoquinone, m.p. 73-74', and malelo anhydride, 

m.p. '142-143'. The ratio of the area8 of the peak6 for 

oyolopentadiene and dihydrolndene on ga8 ohrazatogrema of the 

pyrolysatee frau the l-ketone (II), the cage (VI) and the 

8-ketone (III) were respectively 1 : 1.7, 1 : 3.7 and 1 : 5.85. 

Clearly at high temperature6 In the absenoe of acid and in the 

gae phase the 8-ketone (III) loeee oarbon monoxide faeter than 

It rearranges to the I-ketme (II). The oage showe no tendency 

4 IL Alder and F.H. Flock, m. s, 1916 (1954). 
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to break next the oarbonyl group (to give II) In prefereme 

the methylene group (to give III). 

to 


