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In our concern with the chemistry of Q;alkyl-@etoester,e the 

recent reports of Kabachnik et al.4 -- on tke trxns-enolimatlon of &d.icar- 

bony1 compcunds have been of considerable interest to us. The principal 

evidence provided by these Investigators for the 

enols of sterically hindered ethyl@alkylacetoscetates has been the 

insensitivity of the enol content of such esters to solvent variation 

and their failure to show 8 ferric chloride test. 
M,b 

Inparticular, 

ethyl*sec-butylscetoacetate (I) Stands cnrt ss en exanrple of a SyStem 

with a relatively high "enol" content ( - 14%) which is practically lnvar- 

lant In a range of solvents of widely different solvating capacities. The 

enolcontentsweremessuredbronrnne trlca.llyendthelrconstancy eonfimed 

%I8 Investigation was carded out under grants fmm the National Science 
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by ultraviolet absorption data ( A--J 235-240 mfl J C, ~1 2OOO). 

Moreover, the infrared spectrum of the system shaved strong bands at 

lm cm-l (ester carbonyl), 17l.7 mum1 (ketone carbonyl), and a weaker 

band at 1619 cxlvl attributed to the conjugated double bond of the trsns 

enol. The absence of a band characteristic of a chelated cis enol at - 

c 1650 CIU-~ was also remarked. 
+b 

In this c0munication, we present evidence that the Yxaus enol" of 

ethylO_sec-butylacetoacetate Is, in fad, the enol ether II, formed by 

concurrent 0-alkylation of acetoaceti& ester. 

s-Bu, 

0, /* 
cH/cFc\ 

3 COiEt 

II 

When ethyl acetoacetate is slkylated with see-butyl iodide under 

ordinary alkylating conditions (ethsnolic sodium ethoxide), the alJsyl&ion 

product contains varying amounts of the O-derivative, II. In our prepara- 

tions (- 0.1;!5 M in sodium enolate), II was present in arm&s of 6 to 89 

as juQed by &.p.c., ultraviolet, and n.m.r. snalyses. The C- and 

0-sJ.Qlated pmiucts could not be separated by fractions3 distiUation but 

were resolved by g.1.p.c. The properties of the 'unplrified" preparations 

agreed well wAth those reported by Kabachnik et al.: -- IR, stmng bands at 

1741 cm-1 and l-(lg cm-1 anda eharpmediwmfeakbaudatl6l$ CIII-'J W, 

EtoH 
LELX 

= 238 rnfl,I"lOOO~ bmmine titration, ' 13-14% "enol". 

The contruulnating 0-derivativewas remmed fnmthe C-allcylatedpmd- 

uct by shak3q with 2 S EC1 at momtempereture for several hrmrs. Furs 

ethyl Q-see-bntylacetoacetate, recovered fmmthistreatment,hsdpmperties 

%y the modified-direct method of W. Dleckmsm, Ber 55 2477 (1922). --'_' 
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which contrasted strongly with those of the original product. In particu- 

lar, the enol content, determined by bromine titration, had fallen to 0.75 

to 1 $ and the g.1.p.c. pattern no longer showed.the presence of the second 

component. In the infrared spectxum, the sharp 1619 cm-’ peak had disap, 

peared entirely, while the ultraviolet spectnun showed only a low intensity 

maxinumat 265-270 rnp in ethanol and in cyclohexene (&=" = P, 

4p3h2 = l!iX3), characteristic of an enolizable &ketoester containing a 

verysmallsmnul t of cis enolic species.' - The intense absorption at 

- 240 rnfl of the origlnal preparation had vanished and been replaced by 

a shallow mininumat 245 m,u. The n.m.r. spectrum of I gave no evidence 

of the vinyl proton resonance at 5.12 *detected in the unpurified product. 

It was further noted, contrary to the observations of Kabachnlk et al. 
4a,b 

-- 
6 

and Henecka, that plre I Qes give a positive ferric chloride test pro- 

vided that sufficient sample is used. To be sure, the grey-green coloration 

is weak snd develops slowly, but i is unmistakable. 

finally, we have isolated the contaminating substance by pregarative 

g.1.p.c. techniques and have established its identity with F+U Independently 

synthesized sample of II. Authentic II, prepared fxnn ethyl&chl.olp- 
7 

crotonate and sodium set-butylate, has the following pertinent properties:s 

IR, strong bands at 17l.2 cm-' (conjugated ester carbonyl) and I.619 Cm-' 

(conjugated Cd, intensified by enol ether stnxCtire)j UV, 

Elm 
LX 

= 238 rn#,c= 15,OOOj NMFt, vinyl proton Signal at 5J22j -P- 

ificatlon equiv., 182 (calc'd, 186). 

eH.@necka,Chemie &rBeta-Mcarbonyl-VerbWen, p.125, SPrinSer- -mv 
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%lldetd.lsoftheultradolet, lnfrared,aadnuclearmqneticreson8nce 
spectraofO-&rlv&ives ofboth cyclic andaeyalic&kstoestterswillbe 
reported at a later date. 
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The contesrcion of lG3bacbnlk et al. that the enol of g-sec-butyl- -- 

acetoacetate exists almost wholly in the form, based as it, is on 

a case of mistaken Identity, nust be serlously questioned. The tme 

enol content of I is very lov, but if one can deduce geometn on the 

bases of solvent response and coloration with ferric chloride, then It 

appears that the enolic species has the usual chelated cls structure. - 

While O-al~lationhas been recognizedas a componentofthe reac- 

tions of ambident anions under rather special conditions (i.e., selective 

solvents, highly reactive alkylating agents and suitable substrates)', 

it seems that its importance under quite odinary slating conditions 

has been underestimated. Work on this general problem Is contlmzing .in 

our laboratories. 
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