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Hydrogenation of 8-methyl- , / -alkyl-6-valerolactones with copper-chromium catalyst at 230~ ~ gives 
2-methyl-a-alkyltetrahydropyrans.  Reduction of these lactones at 140~ ~ gives 3 alkylhexane-2, 6- 
diols. 

Continuing our research on converting a -atkyl-  and c~, 7 -dialkylbutyrolactones to mono-  and dialkyltetrahydro- 
furans, by reduction in the presence of copper-chromium catalyst [1, 2], it proved of interest to effect a similar con-  
version of 6-methyl-7 -alkyl-5-valerolactones to the corresponding alkyltetrahydropyrans. 

It had previously been found [1, 2] that reduction of alkylbutyrolactones using copper-chromium catalyst at 210 ~  
220 ~ C gave mainly 2-a lkylbutane- t ,  4-diols, while the corresponding alkyltetrahydrofurans were obtained almost ex - 
elusively by raising the temperature to 250 ~ 

The present research deals with conversion of a number of 6-methyl-7-alkyl-6-valerolactones  ( I -V)  by hydro- 
genation with copper-chromium catalyst. The same dependence was observed, reduction at 140~ ~ C giving 3- 
alkylhexane-2, 6-diols (XI-XIV),  and the main product at 250 ~ C being the corresponding 2-methy-8-alkyl ter te t ra-  
hydropyrans (VI -X) .  Formation of the tetrahydropyran ring obviously involves first opening of the lactone ring to give 
the 3-alkylhexane-2,  6-diol, which then subsequently undergoes intramolecular dehydration. 

Vi~X I ~ V  Xi--XlV 

I, Vl, Xl R=CoH7 
II, Vll R=C4H9 
l l l ,  Vl l l  RGCsHII 

IV, IX, Xil R=CsHI3 
V, X, XIII R=CTH15 

XlV R= H 

The fact that these products contained a pyran ring was confirmed by their having zero ester and hydroxyl values, 
as well as by their IR spectra, which show the absence of carbonyl and hydroxyl groups, and the presence of an ethereal 
linkage. The gas chromatograms of the tetrahydropyrans VI-X exhibited two peaks close together and of approximately 
equal size, so that the products were apparently mixtures of  stereoisomers, differing with respect to the spatial dis- 

positions of the alkyl and methyl groups. Such mixtures are to be expected, as the starting lactones I -V  are largely 
mixtures of the corresponding stereoisomers [3 -5] .  For the same reason the 3-alkylhexane-2,  6-diols (XI-XIV) prepared 
were also mixtures of diastereoisomers. Possibly for that reason derivatives of them obtained by reacting the hydroxyl 
group could not be isolated pure. These derivatives (bis-p-nitrobenzoates and bisphenylurethanea) were invariably otis 
which did not crystallize. However, it was worth passing to the lactone without a y alkyl substituent, i . e . ,  to the 6- 
methyl-6-valerolactone,  as the hexane-1,  5-diol derived from it gave an urethane with a characteristic sharp melting 

point. 

It should be mentioned that on passing from lactones I -V  to the tetrahydropyrans VI-X the floral tendency of the 
odor characteristic of the lactones is retained, and only a fruity tone is acquired, this being particularly manifest with 
2-methyl-3-propyltetrahydropyran (VI), and decreasing with increase in the number of C atoms in the 7 alkyl sub- 

stttuent. 

Experimental 

The lactones I -V  were synthesized as previously described [3-5] .  

* For Part VI see [1]. 
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Preparation of 2-methyl-3-alkyltetrahydropyrans (VI-X) .  10 g 6-methyl ~-va lero lac tone  ( I -V)  was hydrogenated 

in a 150 ml rotating autoclave, using 2 g Cu-Cr catalyst at 230~ ~ and 100-150 aim, unti l  2 moles H, were absorb- 
ed per mole lactone, after which the same temperature was maintained for a further 3 hr to ensure complete conversion 
of the init ial  diol to tetrahydropyran. The catalyst was separated off, washed with EtOH, the filtrates bulked, evaporat- 

ed and vacuum-fract ionated.  The results are given in Table 1. 

Preparation of 3-alkylhexane-2,  6-diols (XI-XIV).  Hydrogenation was effected in exactly the same way, except 
that the temperature was 140 ~ 17 0 ~ C, and the products were worked up in the same way. The results are given in 

Table 2. Acetylation showed that the diols XI-XIV were not less than 98.8% pure. 
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