SYNTHESIS OF 2-SUBSTITUTED 1,4-DIOXANES FROM
1,2-EPOXY-3~-(2-CHLOROETHOXY)PROPANE
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A number of 2-substituted 1,4~dioxanes were synthesized from g -chloroethyl glycidyl ether,
the appropriate alcohols, and diethylamine.

Cyclic diethers (dioxane, for example) are good solvents for resins, fats, and cellulose esters [1],
and some of their derivatives display biological and pharmacological activity [2]. Dioxane and its deriva-
tives are obtained by various methods [3, 4]. However, these methods are somewhat unusual and do not en-
able one to obtain 1,4-dioxanes. that contain different substituents,

We have synthesized a number of representatives of 2-substituted 1,4-dioxanes (see Table 1) by the
reaction of various hydroxyl-containing compounds and diethylamine with g-chloroethyl glycidyl ether and
subsequent dehydrohalogenation,
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The yield decreases as the molecular weight of the alcohol decreases; this is apparently a conse-
quence of the reaction of the initially formed secondary hydroxyl groups with g ~chloroethyl glycidyl ether,
ie., the tendency for telomerization increases as the molecular weight of the alcohol decreases.,

When seéondary amines are used in place of alcohol, 2-dialkylaminomethyl-1,4~dioxanes are formed:
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Alternative synthesis was used in the case of 2~allyloxymethyl-1,4~dioxane in order to establish the
structures of the compounds obtained. The IR spectrum of this preparation contains a band characteristic
for the 1,4-dioxane ring (1126 cm™) and a whole set of absorption bands caused by the skeletal vibrations
of the ring and the methylene groups [5]. The band at 1644 cm™ indicates the presence of a vinyl group.
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EXPERIMENTAL

2-Allyloxymethyl~1,4-dioxane (XIII). A. A 20-g (0.15 mole) sample of 1,2-epoxy-3-(2-chloroethoxy)-
propane was added by drops with stirring in the course of 1 h at 35-40° to a mixture of 43.5 g (0.75 mole)
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CisH204
C1oH04
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bp, °C (mm)

69—70 (20)
81—82 (22)
8687 (15)
83—84 (17)
6062 (1)
8990 (15)
71—72 (1)
8789 (1)
7980 (1)
99—100 (1)

100—101 (1)
98—100 (1)
90—91 (15)

135136 (1)
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163—165 (1)
9394 (1)
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Comp.

I
II

111
v

v
VI
IX

X
XI

VI
VI
XI1
X111
X1v
XV
XVI
Xvil

Axound,%: Cl119.2. Calculated,%: 19.6. bFound,%: Cl117.1. Calculated,%: C116.9. CTetrahydrofurfuryl. dFur.‘furyl.

€Found,%:

Br 50.0. Calculated,%: Br 50.3.

of allyl alcohol and 0.4 ml of SnCl,, after which stir-
ring was continued for another 2 h, The excess al-
cohol was removed by distillation, and the residue
was added from a dropping funnel to a flask contain-
ing 15 g of powdered NaOH and 65 ml of ether, The
mixture was stirred at the boiling point of the ether
for 3-4 h, after which the ether was decanted, and
the resulting salt was dissolved in water. The aque~
ous solution was extracted twice with 30-ml portions
of ether, and the combined ether extracts were
washed with 5% aqueous acetic acid solution. The
ether solution was dried with calcium chloride, the
solvent was removed, and the residue was distilled
to give 16.5 g (70%) of 2-allyloxymethyl-1,4~dioxane
(see Table 1),

Dioxanes I-XII and XVII (see Table 1) were
similarly synthesized.

B, A 17.1-g (0.15 mole) sample of 1,2-epoxy-
3-allyloxypropane was added with stirring at 85-40°
in the course of 1.5 h to a mixture of 60.3 g (0.75
mole) of ethylene chlorohydrin and 0.3 ml of SnCl,,
after which stirring was continued for 2 h, The ex-
cess alcohol was removed by distillation, and the
residue was dehydrohalogenated and worked up as
described above, Distillation gave 15.7 g (66%) of
XTI with bp 79-80° (10 mm), df’ 1.0310 and n}) 1.4515.
Found,%: C 60.3; H 8.8, MRp 41.31. CgH;,O;. Cal-
culated,%: C 60.7; H 8.9, MRp 41.40.

2—-(2,3-Dibromopropoxy)methyl-1,4~-dioxane
(XIV). A 17.5-g (0.11 mole) sample of bromine was
added from a dropping funnel with stirring to a
cooled (from —10 to —14°) mixture of 17.3 g (0.11
mole) of dioxane XIII and 50 ml of chloroform, after
which stirring was continued for 10-15 min. The
mixture was then neutralized with NaHCO; solution,
and the aqueous portion was extracted twice with
ether, The combined extracts were dried with CaCl,
and distilled to give 32.6 g (93%) of XIV (seeTable1). .

2-(2~-Phenoxyethoxy)methyl-1,4-dioxane (XV).
A solution of 5.2 g (0.13 mole) of NaOH in 7 ml of
water was added to 12.3 g (0.13 mole) of freshly
distilled phenol, after which the mixture was stirred
at 90-95° for 35 min and 21.6 g (0.12 mole) of dioxane
VII was added by drops. The mixture was then
diluted with ether and neutralized, and the aqueous
portion was extracted with ether. The combined
ether extracts were dried with CaCl, and distilled
to give 23 g (81%) of XV,

2- (4~-Phenoxybutoxy)methyl-1,4-dioxane (XVI),
This compound was similarly obtained (see Table 1),

2-Diethylaminomethyl-1,4-dioxane (XVIII). A
mixture of 8 g (0.11 mole) of diethylamine, 15 g
(0.11 mole) of g-chloroethyl glycidyl ether, and two
to three drops of water were stirred at 60-70° for 5 h,
after which it was added to a flask containing 9 g of
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powdered NaOH and 40 ml of diethyl ether. The mixture was stirred at the boiling point of the ether for
3-4 h and worked up by the usual method (see method A in the synthesis of dioxane XIII) to give 15.6 g (82%)
of XVIII with bp 93-94° (1 mm), d}O 0.9520 and n%g 1.4470. Found,%: C 62.1; H11.1; N 7.9, MR 1, 48.62.
CgyHgNO,. Calculated,%: C 62.3; H 11,05 N 8.1, MRy 48.78.
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