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TETRONIC ACIDS AND DE~VATIVE~IV’ 
SYNTHESIS AND LACTONIZATIO~ 

OF yACETOXY #METOESTERS 

(&c&d in fhe USA 13 October l97R Recked in fhe UK for public&m 6 Sanrory 1978) 

Tbc published methods for the synthesis of tetronic acida 
1 depend, in many cases, on the prepam& of y- 
hydroxy,’ halogeno’ ~-k&esters or of dktbyl (a- 
acetoxyacyl),’ (o-halogenuacyl~” malonates. we have 
recently reported the ~~~~n of ethyl y-acetoxy-a- 
ct~xy~ny~y~~ and subsequent acid- 
catalyxed decarbuxyktion.’ The present paper is an cx- 
tensionofournacarcbinordertofirdamoredirect 
route to tetronic acids from ethyl ~gcetoxyscykcctates 
2 as prtcursors. 

Hitherto, only compound 2a was known and was 
synthetited. in modera& ykld, from etbyi y-bromo- 
acetoscetate by Br/GCGCHt exchange with potassium 
acetate.7 Gur attempts on et&i r-bromopropionyl- 
acetate gave a mixture from which M irkntifkbk 
compound cuuld be obtained. 

we now wish tu report a new prucedun kading to 
monoacyktion of magnesium monoethyl malonate 3 by 
a-acetoxyadd chlori&, having at least one proton at 
the (I podion.* It was known tJmt the lnonoethy1 
magnesiomalonatc underwent diacyktion by acid 
Chbrides.'O Monu@Cyhtimwasonlyleportcdwitb 
mixed anhydride or imiiline derivatives of carboxylic 
acids”0 The mixed ct-8cetoxypmpknic etbykhonk 
~y~s~w~,~~~*~ forma&m ofethyl. 
2-scetoxypropionate only. We then turned our attdun 
towardsMcetoxyacidchloride!i. 

After a compkte exam&&m of the reaction 
pWanleterswefoundedcritkalcWMortskadingtothe 
monoacykth: the monoethyl malouate was converted 
to the magnesium compkx 3 with twu equivaknts of 
isopropyl magnesium bromide in methyknc d&ride- 

t28wasalwobtdnedfromelbyl~ ’ 
mlis lldod is unf0ltmtelY ineeective WiIh McI&Y4Iw- 

tetrahydrofumn l-5 sohdon and then acylated by 0.4 
eqtivaknt of o-acetoxy acid chloride. m 
aqueous acidic work-up and subsequent pdcatiun 
atIorded diitiy the expected compounds 2+c in 
npmductiMe YieMa (=)A Furthamon, the puten- 
tial broad applicability of &is &Laoesta prepamth 
was demonstraM by a facik ekborntion of +un- 
saturated-&kMesters from the corrqmnding u&m- 
Murated acid chlorides.” 

TbeNMRspectraoftbc&hoesters2indicat&tbat 
they exist, in solution, at kast, mainly in the d&to form 
t94osS of en&c form in carbon tetrachloridc), accdim 
to publkhed data of ethyl acetosuXta&*and higher 
bomokguu.” 

ThCCWUpOd82@-COll~iB~wrta-babwith 

1% hydrogen chloride in absolute phuy akobols 
hWbanol, ethanol, benzyl akobol) a5oMxi the 4al- 
koxyfuran-?.JSHhne derivatives 4-6 nspectively in 
good yiekh. However, in order to faState the final 
ehi=tioaoftbebenxylalcdml,compolmds6caube 
more conveniently prqared by axeotropic elhhath of 
watafromabenxenicsolutionof2,benzylalcoholand 
p-tolueaesulfonic acid. 

TIE detection of tebhc acids along thi!3 #act@ 
~~~~~~~~~U~~ 
~~C~~~Of~~~~i~~ 
mary alcohols in acidic condiths. As exjXctr4 we 
foundthatauc-3llnsubstitutulcompoyndr1yiclQd 
enolethu%4-4.‘witbvarious3.su-tetronic 
acids,tbestartiqtnmthlrwererecoveMevenaftua 
kn@henal reaction time. 

The structuiz of tbcsc compouads 8s 4dkoxy-fufalk 
2@IJ&4mc derivatives rarb thaa i!mlncric 2&xy- 
furan+5@oac81was~~to~tral 
dnta.InaUcasestbeIRspectrumoftbecru&ruicdon 
mixture exhii only one kcton StrctchiIQ frl!qlSncy at 
VEOcm- attri&utabk only to a a&butcnolidc. Tbc 
‘H-NMR spectrum displayed an allylk coupling coustant 
Ju- Lscps. . 

C~~~~~~~~ 
vertai to tet&c acids In by the action of two 
equivakntaofSO%sulhuicacidatroomtenlpcrr5un. 

Prevhsly known O-alkyl MroaaUs’“’ 48 (tram 
otberronta)bavetulpfih&stabWyaadt&yareonly’ 
convertedinbafdacidicco&thstotetronkacids: 
Ins, the hydrogenolysh, of the cbenzyt eaol 

1433 






