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A study of the interaction of o-chlorotetrahydrofuran with Grignard
reagents and with secondary amines.

The fundamental methods for obtaining tetrahydro-
furan and its homologs are the hydrogenation of furan
compounds [1-3] and the cyclization of 1,4 -diols and of
1,4-halohydrins [4]. Not long ago Bel'skii and Shuikin
[5] described a method for the catalytic synthesis of
tetrahydrofuran homologs, which consisted of the
hydrogenation of 1-furyl-3-alkanols in the vapor phase.
In addition to these methods, o-substituted tetrahy-
drofurans may also be obtained by the interaction of
a-chlorotetrahydrofuran (I) with nucleophilic re-
agents.

The aim of the present investigation was to study
the interaction of I with alkyl(aryl)magnesium halides
and secondary amines. The Grignard reagents were
prepared by the usual method, and pentafluorophenyl-
magnesium chloride by the procedure described in
the literature [6]. The reaction of I with Grignard
reagents proceeded according to the usual pattern.

I
"RMgx ~ | e:Esec I + MgCix.
C R

X = Br: CL; R = propyl, butyl, amyl, hexyl, phenyl,
o-tolyl, m-trifluoromethylphenylene, pentafluoro-
phenyl.

The speed of the interaction of I with alkylmagne~
sium halides depends on the nucleophilicity of the
reagent, and on the temperature and concentration
of the reacting substances. Thus, I reacts very vio-
lently with propyl- and butylmagnesium bromides,
and it is necessary to conduct the reaction with in-
tensive stirring and good cooling. The reaction pro-
ceeds more smoothly when diluted ethereal solutions
are employed. The interactions of amyl- and hyxyl-
magnesium bromides, and of arylmagnesium halides,
with I proceed more smoothly and do not require in-
tensive cooling.

The reaction mixtures were processed according
to the usual methods. The separation of pure alkyl-
tetrahydrofurans was accomplished by rectification
under normal or reduced pressure, depending on the
boiling point of the substance. The table summarizes
the data on the yields of alkyl derivatives of tetrahy-
drofuran and their elementary analyses.

From the interaction of 1 with pyridine, a quater-
nary salt melting at 219°~220° C (decomp.) is obtained.
With morpholine, I forms the corresponding amine
with an 80% yield. With an excess of diethylamine, I
reacts to form o-(N,N-diethyl)-aminotetrahydrofuran,
but the yield is lower.

It is known from the literature [7,8] that «,8~di-
chlorotetrahydrofuran reacts with nucleophilic re-
agents, such as alcoholates, alkyl(aryl)magnesium-
halides, and secondary amines, to form the corre-
sponding «-substituted-B-chlorotetrahydrofurans with
more than 80% yield. In this case, the side reaction
leading to the separation of a molecule of hydrogen
chloride is practically suppressed.

As may be seen from the table, the yield of a-sub-
stituted tetrahydrofurans, obtained by the interaction
of I with alkyl(aryl)magnesium halides and secondary
amines, is significantly lower. This is especially
noticeable when the reaction is conducted with strong
nucleophilic reagents. Evidently, this may be ex-
plained by the presence of competing reactions, such
as the separation of a molecule of hydrogen chloride,
which leads to the formation of 2,3~dihydrofuran.

EXPERIMENTAL

a-Propylretrahydrofuran (II). 106.5 g (1 mole) of I in 250 ml ab-
solute ether was added at 0°-2° C and under vigorous stirring in the
course of 1-11/2 hr to a Grignard reagent prepared from 24 g (1 g-at)
of Mg and 122 g (1.1 mole) of propyl bromide in 300 ml of absolute
ether. After adding the total quantity of I, the reaction temperature
was gradually raised to room conditions, and then the reaction mix-
ture was boiled for 1/2-1 hr, thus eliminating 5% of HCL. Yield 66.7%.

a-Butyletrahydrofuran was obtained by an analogous method.
Compounds IV-1X were synthesized under somewhat different condi-
tions. After adding the ethereal solution of I to the Grignard reagent,
the temperature was raised to boiling, most of the ether distilled off,
and the reacrion mixture maintained for 1 1/2~2 hr at 80°-90° C.
This was followed by treatment in the usual way.

a~(N, N-Diethyl)aminotetrahydrofuran (X). 82 g (1.3 mole) of
diethylamine in 160 ml of absolute ether was poured into a three-
necked reaction vessel provided with a dropping funnel, a stirrer, and
a reflux condenser. Through the dropping funnel and under vigorous
stirring and cooling by ice-water, 60 g of Iin 150 ml of absolute
ether was added drop by drop in the course of 1 hr. The reactionmass
was allowed to stand overnight. The precipitated crystals were fil-
tered-off, washed twice with ether, and the ethereal solution distilled
off, Yield 40%.

By an analogous procedure, «-(N-morpholyl) tetrahydrofuran
(XIy is obtained with an 80% yield.
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