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A method for converting y-tetrahydrofurylalkanols into §~tetrahydro~
furylalkanols has been developed. The latter are converted on Pt/C,
as a result of isomerization of the tetrahydrofuran ring, intramolecular
cyclization, and hydrogenation, into homologs of tetrahydropyran or

dihydropyran with a yield of 80%.

In a number of our previous investigations [1~4],
new methods have been found for the catalytic synthe~
sis of heterocyclic compounds by the vapor-phase
hydrogenation of furan ketones, alcohols, and amines,
and of g-furyl carboxylic acids. The dimensions of
the heterocycles formed and the positions of the sub-
stituents are determined by the structure of the initial
furan compounds—primarily by the relative position of
the furan ring and the functional groups in the side
chaing, The most accessible in relation to synthesis
are the 2-alkyl-5-acylfurans and the y-furylalkanols
which, as is well known, can be obtained by the cata-
Iytic hydrogenation of furylacroleins and furylidene
ketones [5]. Their hydrogenation by the continuous-
flow method on a platinum catalyst leads to the forma-
tion of homologs of tetrahydrofuran [1] and tetrahydro-

pyran,

Since the tetrahydropyran ring is formed from the
carbon atoms which, in the initial compound (a 2-alkyl-
5-acylfuran) form part of the furan ring, 2,4, 6-tri-
alkyltetrahydropyrans can be obtained from furan
ketones with alkyl substituents in the g-position of the

furan ring [6].

At the present time an important problem in syn-
thesis is the production of furan or tetrahydrofuran
alcohols containing the hydroxy group in position 4 in
the side chain, since in this case the primary bifunc~

tional aliphatic compounds are compounds of the 6-
series. '

We have studied the possibility of a simple passage
from y-tetrahydrofurylalkanols to 6-tetrahydrofuryl-
alkanols. y-Tetrahydrofurylalkanols were converted
by the action of phosphorus tribromide into the corre~
sponding bromides, which were then subjected to the
Grignard reaction with aliphatic aldehydes and ketones.
These reactions yielded 6-tetrahydrofurylalkanols with
various alkyl substituents in the side chain, depending
on the structure of the y~tetrahydrofurylalkanols and
the aliphatic-oxo compounds.

As is well known, the tetrahydrofuran ring readily
isomerizes on platinum with the formation of a propyl-
carbonyl group. The isomerization can be carried out
in a current of hydrogen so as to obtain fully hydro~
genated products. Under these conditions the 6-tetra~-
hydrofurylalkanols are converted into homologs of
tetrahydropyran which isomerize to a slight extent
with formation of aliphatic ketones {7].

In some cases, on fractionation through an efficient
column, fractions were isolated corresponding to tetra-
hydropyrans with different physical properties (see
table). It is possible that these are the cis and trans
forms of the polysubstituted tetrahydropyran homologs.
Interesting results were obtained if the isomerization
of thé 8-tetrahydrofurylalkanols was carried out in the
absence of hydrogen. In this case the reaction of the
carbonyl group formed by the isomerization of the
tetrahydrofuran ring with the hydroxy group in the side
chain led to the formation of the dihydropyran ring.

Properties of Homologs of Tetrahydropyran and Dihydropyran
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The dihydropyran homolog obtained was hydrogenated
in an autoclave in tetrahydrofuran in the presence of a
Raney Ni-Al catalyst at 100° C. A tetrahydropyran ho-
molog was obtained in quantitative yield,

EXPERIMENTAL

The y-tetrahydrofurylalkanols were obtained by the
hydrogenation in an autoclave on a Raney nickel-alu-
minum catalyst at 100~130° C of, respectively, fur-
furylidene acetone, and a-ethyl-g-furylacrolein [5].
After vacuum distillation through a column they pos-~
sessed the following properties: 1) 1-tetrahydrofuryl-
3-butanol; bp 109~111° C (12 mm); n# 1,4580; d2°
0.9771; 2) 2-ethyl-1-tetrahydrofuryl-3-propanol: bp,
98-99° C (5 mm); nd) 1.4670; i’ 0.9694.

Bromination. The y-tetrahydrofurylalcohols were
converted into the corresponding bromides under the
action of phosphorus tribromide by a published method
[8]. To obtain purer products, after the end of the re-
action the reaction mixture was treated with a mixture
of water and ether, and the ethereal layer was sepa-
rated from aqueous. The reaction products were ex-
tracted from the aqueous layer with ether, and the
ethereal extracts were washed with sodium carbonate
solution, dried with potassium carbonate and distilled.
The following compounds were obtained: 1) 3-bromo-
1-tetrahydrofurylbutane: bp 76° C (5 mm); n§) 1.4779;
d4’ 1,2474, Yield 46%. Found: MRy 46,76. Calculated
for CgH;BrO: MRp 46.35; 2) 3-bromo-2-ethyl-1-
tetrahydrofurylpropane: bp 126° C (18 mm); nij 1.4796;
d¥’ 1.2109. Yield 49%. Found: MRy 51.84. Calculated
for C9H17BI‘O: MRD 50.97.

The following compounds were obtained by the
Grignard reaction: 1) 3-methyl-1-tetrahydrofuryl-4-
heptanol (from 3-bromo-1l-tetrahydrofurylbutane and
butyraldehyde): bp 108°C (5mm); n¥§ 1.4562; ¥ 0.9248.
Yield 52%; found: MRp 58.90. Calculated for C;yHy,05:
MRp 58.58; 2) 2-ethyl-1-tetrahydrofuryl-4-heptanol
(from 3-bromo-2-ethyl-1-tetrahydrofurylpropane and
butyraldehyde): bp 155°C (9mm); n¥1.4595; d¥’ 0,9252.
Found: MRp 63.39. Calculated for Cy3HyO,: MR
63.20; 3) 3,4~dimethyl-1-tetrahydrofuryl-4-pentanol
(from 3-bromo-l-tetrahydrofurylbutane and acetone):

bp 93° C (5 mm); n}j 1.4578; df’ 0.9273. Yield 43%
Found: MRp 54.79. Calculated for Cy;Hy0p: MRp
53.96,

The Pt catalysts were prepared in two ways. In
the first case, activated carbon was impregnated with
a solution of chloroplatinic acid, after which it was
reduced with hydrogen in the reaction tube. In the sec-
ond case the reduction was carried out with formalin
in an alkaline medium [9]. The catalyst prepared in
this way contained practically no adsorbed hydrogen.

Reduction, The 6-tetrahydrofurylalkanols were
passed into the catalyst tube over Pt/C in a current of
hydrogen or without it at 250-270° C, The catalyzate
was separated from the water, dried with calcium
chloride, and distilled in vacuum through a column.
The properties of the tetrahydropyran and dihydro-
pyran homologs are given in the table.

The presence of the dihydropyran compounds of
endo~ and exocyclic double bonds was shown by the IR
spectra of the products (bands at 1650 and 1680 cm™!)
[10-12].
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