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Summatrg : Convenient accent to 1,3-diacetyl-2-meAhy~cgc1opcnX~nc 2 

in hepohted by thhee houten : ace.tgLation 06 m&hyLcycLopentene ( oh cycLo- 

hexant 1, condcnbation 06 acetgLacetone with 1,2-dibhomoethanc, and the LOO- 

mehibation 06 O-acetg.tated d&notate 06 I-acetye-2-methyecgcLopenAeMe. The 

phOCebA 06 ibOmehiAUfiOn phovideb bebt hebU.ktb and itb mcchanibm id dibcubbed. 

Hydrindanone 1 is an important product because of the widespread 

occurrence of its derivatives in natural products as vitamins D (1). Our syn- 

thetic strategy entails the attachment of a suitable equivalent of the 

acetaldehyde enolate ( acetaldehyde d2 reagents (2)) tG a 1,3-diacetyl-l-methyl- 

cyclopentene 2 followed by subsequent cyclisation. - 

We wish to report three methods to obtain 2 ( to our knowledge, 

2 was not previously reported (3)). 
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A - Diacetylation of methylcyclopentene or cyclohexane : 

Diacetylation of acyclic olefins or paraffins leads to the for- 

mation of 6-diketones which cyclise to pyrylium salts (6,7). Reaction of 

methylcyclopentene with acetyl bromide ( 2 mol. equiv. ) in the presence of 

AlC13 ( 2 mol. equiv. ) gives a mixture of 1-acetyl-2-methylcyclopentene 2 

and 2 ( overall yield SO-55 % )(8,9). 
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Using more drastic conditions, a similar result is observed with cyclohexane (10) 

( Acetyl chloride is the oxidative reagent,reduced to ethyl acetate (11)). 

0 S + 2 CH,cOcI + 2 AICI, 
CH~CI,, 

t 3( 40%) + 2( 16%) + ~~3~02~2~5 

0 
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Purification of 2 was simplified by treating the crude - 
distillate with 20 % aqueous sodium hydroxide giving a 

suspension of the yellow salt 2 of 2. 

In contrast, poor yield was obtained during 

the diacylation of methylcyclopentane, but with an equi. 

O-Na+ 4 molecular amount of acetyl chloride, a very clean reaction 
- 

occurs and 2 is the major product (12). 

CH2CI, 
: + CH,COCI + AICl, reflux; 2 h 3(50%) + 2(4%)+ CH,co2c2H, 

This strikingly simple reaction affords a convenient and very cheap preparative 

route to 2 ( wide indha ). 

B - Rearranqement of O-acetylated dienolate of 3 : 

Rearrangement of the O-acetylated dienolate 2 in presence of 

Tic14 in CH2C12 at low temperature takes place very cleanly to give diketone 2 

( overall yield from 3, 90-95 % ). O-Acetylated dienolate 2 is easily obtained 

from 3 and isopropenyl acetate (13). ( The overall efficiency for this sequence 

( i.e. methylcyclopentane -f 2 ) is 45 % ). 
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Because of the intriguing nature of this reaction, we wish to 

explore its mechanism. There is increasing evidence that unsaturated groups 

undergo particularly easy 1,5-sigmatropy (14). Furthermore, the 1,5-acyl shift 

is subjected to catalysis by LEWIS acids (15). But the possibility of an intra- 

molecular process being involved was conclusively ruled out by a cross-over 



experiment with propionyl chloride ( 
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In contrast, even when the above reaction 

1.5 mol. equiv. of crotonyl chloride, the major product 

formation of 1 : 
-. 

was carried out with 

was 2 with slight 

A+ 
TiCi,; 1,5 eq. 

Cl s 2(85%) + 
CH,CI,;-40”;18h 

0 
1(15%) 

1,5 eq. 0 

Efforts to expand the scope of the reaction with respect to the 

O-acetylated dienolate did not result in synthetically useful yields. 

The mixture of O-acetylated dienolates of (+)-pulegone 2 and lo, did not rear- 

range in presence of Tic14 or AlC13 (17): 

&o XC &AC+ @AC ::;r;orAiCk 8 

t g_ F 2 53% : 73 47% 

However, the condensation of propionyl chloride and 4-acetoxy-2-methyl-1,3- 

pentadiene 11 leads to the formation of g-diketone 12 (18) : - - 

yy yc =_ n, CH3CH2COCI+TiCI, 

‘L! ‘2 
These results lead to the conclusion that rearrangement of 5 into - 

2 is polar, with the intermediate formation of acylium cation derivatives, 

like the FRIES rearrangement (19). 

C - Condensation of sodium acetonylacetonaie with 1,2-dibromoethane : 

This reaction leads to 2 ( 40 % ) 

( 20 % ) (20,21) : o 8r 

h 
Na+ -0 
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