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A bmp& &JO b&p @ocedtie wkLch &owb thehug en&mgement 05 cg&c h&ones 
.U d&c&abed wtuch ties advan.tage 06 the kcgh nucf.coph.&utg 04 a-beiiWw~kg~- 
.~O%IMM towahdb ctibongL compoundd and 06 a nov& Rhwpou.-kon ma&on wkcch 
OCCWLA on tithe hebting 6-hgdkoxgbelencdea. 

The ring enlargement of cyclic ketones is a valuable synthetic transformation which for- 

mally requires the rnsertion of a carbene between the carbonyl group and one of the two adJacent 
1 

carbon atoms . 

During our work directed towards the synthesis of epoxides from hindered ketones 
2 
, we had 

the opportunity to observe a new rearrangement which immedlately(0 2hr) 

xy selenonium 

(CH2C12, 20') 

(Scheme I). 

salts 4a and 4b were gently heated (Q 40") or dissolved - - 

and which produces the cycloheptanones 5a and 5b innearly -- 

SCHEME I 

took place when g-hydro- 

in a chlorinated solvent 

quantitative yield 

4 - a R, -Rp -He M -Mgx/20* 94% 2 

b It, -H R-Me M -H/20° 90% 

c RI -R2 -H !I -H/ 180° trace 

Thus rearrangement should be valuable in organic synthesis if it could be generalized. We 

therefore trred to extend it to other B-hydroxyselenides 3 These were synthetized in good 

yield from 4-tbutyl cyclohexanone, cyclohexanone and cyclopentanone according to our published 

procedure 
2 and were tested as candidates for the rrng enlargement reaction. 

We raprdly found that the presence of the two alkyl groups on the carbon bearing the sele- 

nonium salt (prepared from 3_, FS03CH3 rn ether)2 was essential for occurrence of the desired 

rearrangement which was limited to hindered derivatives. For example, the salt 4c derived from - 
cyclohexanone was unaffected when dissolved in chlorinated solvents (2O'C or 8O'C) and produces 

only trace amount of 2,2-dlmethyl cycloheptanone on heating under vacuum, even at ]SO’C. 

The chance of generalization had become very low when we observed that the B-hydroxy- 
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selenlde 3c (R =C6H5,scheme II) instantaneously reacts with sllvertetrafluoroborate at 20°C In - 
chloroform, and produces a yellow crystalline intermediate which slowly transforms to the desl- 

red 2,2-dimethylcycloheptanone 5' on heating at 50" for 2.5 hrs (method A). 

This new reaction (method A) was found to occur on a wide range of 8-hydroxyphenylselenides and 

B-hydroxymethylselenldes 3 possessing two alkyl groups on the carbon 3 bearing the selenyl moie- 

ty (scheme II). The yrelds rn rearranged ketones were however modest (40-60X) since olefrns 4 

were simultaneously formed. 

The formatron of these olefrns can be easily rationalized from our previous work 
5 

The 

fluoroborlc acid liberated durrng the ring enlargement is able to transform the B-hydroxy- 

selenlde to a tetrasubstituted olefin which is further isomerized rn this highly acrdlc medium. 

In order to mlnrmize thisside reaction, we tried to avoid the acidic medium and we carriedout the 

reaction in the presence of trlethylamlne ; we also reacted the silver tetrafluoroborate on a 

preformed solution of the lrthro alcoholate derived from the 8-hydroxyselenide. In none ofthese 

cases, the transposition occurred. 

After several unsuccessful attempts 697 , we found that the transformation could be 

readrly achieved if basic alumina (Woelm 02072 , 8 mol eq) was present rn the reaction mixture 

(method B, scheme II) and even better results were obtained if the f3-hydroxyselenrde is reac- 

ted in a chlorinated solvent, wrth a preFormed A1203/AgBF4 suspension prepared by stirring 

together srlver tetrafluoroborate (1.4 mole/eq) the alumrna (Woelm 02072 ; 8 eq) and anhydrous 
ether (3 ml/mmol)followed byremoval ofthe solventin vacua (method C, scheme II). Tvplcal 

experiment is shown on the final page. All the yields described in this paper refers to 

those of purified compounds whose spectroscopical data (IR, 'H-NMR, MS) and mrcroanalysls are 

in perfect agreement with the proposed structures 

The set of reactions presented here should implement the methods already descrrbed I for 

ring enlargement of cyclic ketones, since most of those, to our knowledge, have not been so 

far descrrbed to rnsert one carbon bearing two alkylgroups a to the carbonyl of a ketone. 

The other advantages of the method presented lie in 

a) the absence of polyhomologation reactions often observed if both the new carbon-carbon 

bond formatron and the ring enlargement occur nearlysimultaneously (i.e. drazoalcane 

reaction) , 

b) the absence of epoxides (a by product often simultaneously formed in other methods) , 

c) the great avarlability of a-selenoalkyllithlums (from carbonyl compounds) and their 

high nucleophrlicity towards carbonyl compounds 2 which permits the high yield syntheses 

of B-hydroxyselenides 

FznaZZy, the methodoZogy dzs,scLosed zs szmpZe and unusual sznce zt allows the fomnal 

znsertzon of ens ketone iactivated as a sebnoaeetal) into another one (scheme II). 

Work is now in progress in order to detennrne the scope and limitation of this new transposl- 

tron. We are also trying the reactivity of other metal salts on B-hvdroxyselenides. 
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I The preparatwn of these compounds has been done 2 III ether at -7B", except for et , the ywlds refer to 

purrfled products 

Normal character refers to R - CH3, xtallc character R - C6H5 

zs ReactIon performed I" THF at -78' 

+ Method A, AgBF@i2C12 , '+ethod AZ AgBF,/CHC13 , Method B AgBFq +A1203 , Method C AgBF4 _ Al203 

The numbers refer respectively to the v~elu and between brackets to the temperature and the tme of the 3 + 5 - - 
re3ct10* 
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TYPICAL EXPERJVENTS. 

Anhydrous Szlver Tetrafluoroborate /28Omg, 1.4 nanol) and baszc Alwmna (woelm.020?2, 808 mg, 
8 nm202) are stirred at 20° zn ether (anhydrous, 3 ml) for 0.3 hr. The solvent zs then remo- 
ved under vacuum (rotatory evaporator, 15 nun Hg, 0.3 hrl. The reszdue zs suspended zn chlo- 
rofonn 11,s ml for eqemment conducted at 20°, 5,s ml for those at 60'1 mzd the B-hydroxy- 

J (354 mg, 1 mmol) zn chloroform (0.5 ml) zs then added. After stzr- 
~6~ze2~~r=lYil, lreactzon over by TLC), ether (20 cc) zs added and the resultzng sus- 
penszon zs fzZtered over flo. 
The solvents are removed zn vacua and the crude mzxture zs pumfzed on Preparatzve Layer 
chromatography (PLC, SiO 
zs tsolated zn 89 % yzel 2 

Merck, pentane-ether 85/15, rf 0.5). The cycloheptanone SC 1175mg) - 
. 
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