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OXONIUM SALT INTERMEDIATES FROM HALF ESTER ACID CHLCRIDES
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Department of Organic Chemistry, Indian Institute of Science
Bangal ore~560012, INDIA, '

Summary:- Isomeric half ester acid chlorides derived from 1,2-and 1-3-carboxylic
acids give rise to the same oxonium salt with Lewis acids.

The use of half ester acid chlorides derived from unsymmetrical 1,2-and
1,3-carboxylic acids in synthesis has been severely limited by occurrence of
rearrangements and formation of unexpected products1"6. A number of previous
:cepor‘ts“"'?'8 and a publication from this la.bora'l;ory9 had drawn attention to the
complications arising because of the participation of the neighbouring alkoxy
carbonyl group. The nature and consequences of the carbonyl group participation
has been a matter of considerable amount of speculation and discussiocn7’ .

We have shown? that participation during solvolysié of half ester acid
chlorides need not necessarily lead to isomerisation of the half ester acid
chlorides themselves or to the formation of a common intermediate.

In the present communication we present evidence for the formation of
oxonium type intermediates by the reaction of half ester acid chlorides with some
of the Lewis acids (Scheme 1). Table 1 contains the n.m.r. spectral data of the
oxcnium salt intermediates derived from two pairs of isomeric half ester acid
chlorides (1-4). It can be seen that the isomeric pair which have different
chemical shifts for ester methyl protons give identical n.m.r. spectra upomn
treatment with Lewis acids, thus providing evidence for the formation of a common
oxonjum salt intexrmediate. This pattern is found in the case of A1013. Ti014 and
Sn014, but not in the case ?;I.‘ the weaker Lewis acid Zn012. The poor Lewis acidity
of Zn012 181\17811 documented ' and is further corroborated by our own independent
experiments . The magnitude of the shift of the methyl protons depends upon the
relative strengths of the Lewis acid.

The 130 n.m.r. spectrum of the complex obtained from Alcl.5 and methyl hydrogen
phthalate gives only three sets of signals for the aromatic carbons (140,685,
130.515, and 128.90s) and a single signal for both the carbonyl carbons (167.96s)
and one signal for the methyl carban (53.725). The data is consistant anly with
the structure suggested for the oxonium salt end does not agree with the alternate
formulations, Variable temperature spectra of complexes of ALCl, and 1 did not
show any detectable variation further ruling out the alternete formulations(Scheme 2)
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It is pertinent to mention that CH3Cl-AlCls complex has a chemical shift
much different from the mme observed for the oxonium salts. Moreover the
signal of 0H301-n013 complex does not shift in the presence of phthalic
anhydride. This clearly rules out the possibility of the observed values being
derived from methyl tetrachloroaluminium ion pair.

1. x=n02 R1=OCH3 32-:01 3, X=Cl R1=0033 Rz=01
2. x-u02 21801 R2800]{3 4, X =2Cl R1=01 R2=OCH.’
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Zable 1"
Chemical shifts of the ester methyl signal (ins values)
Compownd  Uncomplexed 11613 T1014 Sn014 chl2
methyl signal
1 4.@ 4-60 4.40 4013 40@
2 4,01 4.60 4,40 4.13 4,01
3 4.00 4,60 4,40 4.10 4,00
4 3.90 4.60 4.40 4,10 3.90
*errors of the order of 0,013
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