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Several B-haloethylbenzyl ethers were prepared with satisfactory yields by the reaction of
ethylene carbonate with benzyl halides in the presence of quaternary ammonium salts as catalysts

Among the few methods of synthesis of B-haloethylbenzyl ethers, the in-
sertion of ethylene oxide into the carbon-halogen bond in benzyl halides has
been reported.l) However, given the specific conditions and preparative route

of this reaction, it cannot be recommended as a convenient preparative procedure

We have found that the compounds in guestion may be easily obtained with
satisfactory yields by the reaction of'benzyl halides (1) with ethylene car-

bonate (2) in the presence of the quaternary ammonium salt (QAS) as a catalyst:
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The general procedure for this reaction is as follows: a mixture of 1 (10
mmol) and tetraethylammonium iodide (TEAI) (0.2 - 1.5 mmol) was heated with
stirring to 145 - 155 Oc. Next, 2 was added in small portions until 95% of 1

: 2
had reacted (ca. 2 - 3 hrs.). The progress of reaction was checked by GLC ).
However, in view of the partial decomposition of 2 into co, and ethylene oxide,

monitoring the course of this reaction by evolved gas volume measurements is not
feasible. The catalyst may be recovered from the reaction mixture by extraction
with water.

The structure of the ethers 3 was confirmed by the satisfactory elemental
3 and their 183}, c'3-mmr?) 3)

analysis B Hl-NMR as well as mass spectra™’ . We have
obtained analytically pure samples of 3 by preparative GLC and TLC as well.

2)

We have also carried out this reaction in the presence of tetraethylammo-
nium chloride (TEAC), but in this case the yields of 3 were lower.

Table I

Preparation of Ethers 3 Catalyzed by Tetraethylammonium Iodide

Mole Mole $Con- Yield Hl-NMR data, 6 ppm**
Compound Ratio Ratio version of 3* Ar-CHEO—CHECHEX
TEAI/1 2/1 of 1 2 a b c
3a: 0.15 1.6 98 77 a: 7.68, s, 5H; b: 4.92, s, 2H
c: 4.05, s***  4H;
3b: 0.02 1.6 98 90 a: 7.40, s, 5H; b: 4.50, s. 2H
¢: 3.55, m, 4H;, no solvent
3c: 0.07 1.7 95 73 a: 7.60, s, 5H; b: 4.82, s, 2H;
c: 3.76, m, 4H;
3d: 0.06 1.6 95 76 a: 7.30, s, 4H; b: 4.47, s, 2H;
¢c: 3.72, s***, 4H; no solvent
3e: 0.15 1.2 96 89 a: 7.00 - 7.92, m, 3H; b: 4.75,
s,2H; c: 3.92,s***,4H;HOH:ll.15(
s, 1H; HCHO:lO.OB, s, 1lH
*By GLCZ), all yields not maximized.

**80 MHz, CDC13, HMDS ext.
***At sweep width of 250 Hz - multiplet.
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The presence of QAS is essential in this reaction. One may expect, however,
that this catalyst might be replaced by some other known catalysts of ethylene

carbonate decomposition.

During the synthesis of 3a, 3b, 3d, and 3e in the presence of TEAI we have
identified, other than the major products, small amounts (ca. 3 - 4%) of the
corresponding 2-iodoethylbenzyl ethers as well as trace amounts of the corre-
sponding benzyl iodides. These observations seem to suggest the following mech-

anism of the reaction:
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An additional argument supporting the proposed mechanism is that during
the synthesis of 3¢ in the presence of TEAC we have identified an amount of 3a
present in the reaction mixture almost corresponding to the amount of catalyst
used.

We have also observed that when +the temperature of the reaction exceeds
155 OC, high-molecular weight tar products are formed, decreasing the yield of
the main product. It is recommended that the synthesis of 3¢ be carried out at
115-120 °c

It is noteworthy that during the synthesis of 3e, the side-reaction of hy-
droxyethylation of the hydroxy group in le and 3e was not observed, although
the reaction conditions were quite similar to those of hydroxyethylation of
phenols with ethylene carbonate.7)
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