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Summary: A simpZe and swift preparation of 2-methyl-3-aZkyZ-6-ethoxyheptan-2-oZs 

may be accompzished in two steps starting from 2-etkoxy-S-aZkyZ-3,4-dihydro_2H- 

pyrans via chZorination of the keterocyczic compounds and subsequent reaction 

with MeMgBr. 

We recently wished to check the possibility to obtain 4-unsaturated aldehydes 

starting from 2-ethoxy-5-alkyl-3,4-dihydro-2H-pyrans (1) [R = Me (a), Pri (b) 1 

with the same reaction sequence described to obtain (El-7-methylocta-4-en-l-01 

from dihydropyran.' 

An ethereal solution ofla was then reacted with chlorine and the crude reac- 

tion mixture was added to an ethereal solution of MeMgBr. Repeated experiments 

unexpectedly showed that the chlorinated compound required three molar equiva- 

lents of the Grignard reagent to be completely reacted. 
2 

After hydrolysis, the reaction product 2a was recovered and either elemental 

analysis 
3 

or mass spectroscopy3 indicated that no chlorine was present in the 

molecule. 

The overall spectral data (IR, 
1 
H and 13C NMR)3 suggested that the recovered 

compound was 2,3-dimethyl-6-ethoxyheptan-2-01 (2a),even if some doubt existed, 

owing to the complexity of the spectra. 

Considering the unexpected and peculiar course of this reaction, we deemed 

necessary to dmnstrate the structure of 2a by its synthesis via a classical and un- 
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ambiguous reaction sequence (Scheme 1, eqs A,B ). 
4 

Scheme 1 

Me-FH-CHzCH2OH a,b c 

OEt 
3 

Me-gI&CHsCH2Br 
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alTsCZ,Py,O°C; blLiBr,DMF,90'C; c)ButOK,ButOH; d14,50-82'C; e15% NaOH,25-50°C; 

f)SO% Ii2s04, 4O'C; glLiMe*LiL?r,Et20,-70+-25'C. 

The bromide 4 obtained by reaction of the tosylate of 3 
5 
with LiBr in DMF, 

7 

was allowed to react with the enolate anion of 5, formed from the ester by use 

of ButOK in ButOH. 
9 
The alkylated reaction product was saponified 

10 
and decar- 

boxylated 
10 

to give 6 which was then methylated by means of the complex LiMe*LiBr 

in ether. 
11 

The spectra of the obtained compound (Scheme 1) were identical with those of 

the product 3s derived from la by the reaction sequence depicted in Scheme 2. 

Scheme 2 

a,b,c 
H 

c 
OEt 

-($I-CHSCHQZ-OEt 

R = Me(a), Pr'(b) 

alCta, Et20; blEleMgBr(3 molar4 equivalents); c)H30f. 

was 

The 

Starting from la, the following experimental procedure was typical: chlorine 

bubbled into an ethereal solution (30 ml) of la (30 mmol), cooled at -2O'C. 

pale green solution was siphoned into a dropping funnel under nitrogen atmos 



phere and then slowly added to an ethereal solution of 0.1 mol of NeMgBr main- 

tained at O'C. Upon completion of the addition, the reaction mixture was stir- 
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red for 12 hours at the same temperature and then hydrolyzed with water follow_ 

ed by diluted sulphuric acid. The product, recovered in ether, was distilled, 

and chromatographed on silica gel using pentane and then chloroform as eluent, 

to give chemically pure 2a (80% yield). 

To verify if such a reaction is dependent on the structure of the alkyl sub 

stituent in 1, we reacted lb in the above reported reaction conditions and pure 

2d2 was obtained in good overall yield(80-95%). 

Since it is probable that the chlorination of 1 affords 2-ethoxy-5-alkyl- 

5,6-dichlorotetrahydropyrane (7) 
13,14 

it is hard to rationalize the formation of 

2 considering that the C2 and C60f 7 are respectively mono- and dialkylated and 

the C5is reduced. 
15 

At present we suppose that some rearrangement occurs during 

the reaction with MeMgBr. In a reasonable mechanistic hypothesis a possible reac 

tion intermediate should be 5,6-epoxy-2-ethoxy-5-methylheptane. 
16 

This epoxide, 

owing to a Lewis acid catalyzed isomerization, 
17 

could give 3-methyl-6-ethoxy- 

heptan-2-one (6) from which 2 arises via Grignard reagent alkylation. 
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