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Sonochemical Reduction of a&Epoxy Ketones and 
a’-Oxygenated Analogs by Aluminium Amalgam 

MJ.S. Miranda Moreno*, M.L. M e Melo and A.S. Campos News 

Reductions of a&epoxy ketones to the cxmwpondingBhydroxy~aIcofgrestintacrtinthe 
~ofavarieZyofimpatsntnsturalproductsaadscvaatprocedurrshPveb&nrepartedfathisseiective 
reduhmt.Our impmved mdbod with aluminimn amn@am2,whpa%rmedmsbrodssocbas16aJ7a- 
-epoxy-2o-oxopegnenes, affords good yidds of 16a-hydmxy-SketonM without formation of lben-2QooeJ 
asby-poducts,howeva~repctioatimes(2~32~)~required~~2-3mmolesofsubstrate. 
21-Oxygamted(-OHor-OAc) 16aJ7a+poxyketoaeJ,atypcofannpomdwhicbbasnotbecnpvia&y 
sllbje4zted to leducth with aluminium w gave, iJl quite poor yields the cxxmponding Ma-hydmxy 
keme&th?falchitingtheweofthislowcostltsgeat 
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Id ..................... OAc .......... CH2OAc ............ 2d 
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Table 1. CompMive study u&r ultmscnic and clasical ccnditicns 

substrate ReXtionConditiclls 3 f3-Hytisy ketoneb) By-pb’ 

la 
6hl I>> 82 

6hl 0 63 

lb 
6hl >)I 80 17 

6h/ 0 54 15 

2ombl.I >I> 80 14 

lc 2Omin.I 0 23 4 

6Omill.I >)> 65 30 

6Omin.I 0 50 28 

6omin.I >)I 63 15 
Id 

6Omin.I 0 40 10 

~)RWtiC4ltiUWlaltammd [>~Narlml@Micathring 01 
b)QumtWby?IPLCdi&atitia15bby1H dld13CNMR 

dexaticn&outtbepntuctsgenaakdbyreactkmofu’-oxygaWeda&epoxykdone& 
‘zhe claskal conditionsZ (Scheme 1) wae applied to the a&epoxy ketones la-ld (0.15mmoks) and the 

Weqem~s mixtures submitted to ultrasa& irradiation using an ultrasonic cleaning bath (40 KHZ). ‘Ihe 
expcrimaltspc&amodsbowedasignificrrntimimprovenrcn tinsucbsokatedreductims,wbichallow~ 
yieldssodfssta~fnall~1~17a~-~studied(Tablel). 

Ultre#nmdb9samabed~t~the~rates.wwhasubiPtrPOeslacurdlbwaeprocessedan 
alsrga~(3mmoles)the~Wae4timS~.Undatbeallraline~~~usedtoperfmnthese 
rcactkms, tbe &bydroxy ketone 2b was partiaUy hydrolysed (at C-3) with subsepmt formation of tbe 
ameqmd@ 3&16adibydroxy-20-ketone as a by-pmduct. 

Tbe 21-oxygamted epoxy ketones lc and Id reacted much faster thau their non functional&d 
counteqarts la and lb. However, the reaction times bad to be cuefully controlled to avoid imrase of 
unwanted by-produc& which are mainly due to reductive C-O fission at C-21. Tbe substrate lc aftex 20 
minutes of ao&ated reaction afforded the best yield of Ma,2ldibydroxy-2Metone 2c (Table I). More 

proloI@lMticn(6Omillutcs)ledtoconvasl ‘onofkintotbe conrqanding Ma-hydroxy-2Metone Such a 
rewltmayiadicafethastbenductioaafthe21-oHgroupocausafbatbereductive~oftheepoxide.o 

by-products * ~ythefamPtiooofthe21-ace0oay-1~-hy~y-~~M,tbe16a-acetoxy-21- 
hydznxy-20-ketoneresultiug from au internal tnmsesta%cation of 2d and the 16a,l7aepoxy-2Metone. ‘Ihe 
preaenceofthelatta~thebeginningofthereoctiansuggestsareductivefission,esaforementioaedfor2c, 
butinthis~e,ofthestartingldandisacompetitivereectionfortbeepaxiderrductiveaparing. 

‘fbe mechanism propned for the reduction of ketones’, a&epoxy ketones8 and a-hetaosubstituted 
~leadsustosuggessthefonnatioaof3(Schwm2)by~~ofsubstrsdeslcandldwitheluminium 
~flre~3centhendthainduceule~~oftheepoxide@athI)artheelimination of 
tbegmupatc-21 (path@ witbpductionof2Goxygenated 161x-bydroxy-20-Woaesaod 16aJ7a+poxy-20- 
m ~tively. Since aluminium amalgam was used in large excesq furtbes conversion of both 
compom&into16a-hydroxyketoneswillproceed(Scheme2).Acconkg to our results, pethII was dy 
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