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Synthesis of Cyclic Carbonates by a Novel Carbonate Rearrangement

By R. GArRTH Prws
(Halogens Research Labovatory, The Dow Chemical Company, Midland, Michigan 48640)

Summary 2,3-Dibromopropyl ethyl carbonate (1) and
1,3-dibromo-2-propyl ethyl carbonate (2) equilibrate at
180° with concomitant formation of 3-bromopropylene
carbonate (3) and ethyl bromide (4).

RECENTLY we reported the thermal isomerization of 2,3-
dihalogenopropyl acetates to 1,3-dihalogeno-2-propyl ace-
tates and suggested that the rearrangement proceeded via
an acetoxonium ion intermediate.! Extension of this
rearrangement to the carbonate has provided further
evidence for the cyclic intermediate and has led to a novel
cyclic carbonate synthesis and rearrangement. Compound
(1) on heating (sealed tube) at 180° isomerizes to (2) as
evidenced by the appearance of a multiplet at & 5:00 (CDCl,)
for the methine hydrogen of (2). On further heating a
triplet appears at 8 1:67 (CDCl,) for ethyl bromide. Pyroly-
sis of either (1) or (2) at 195—205° and 1 atm. gave, after
purification of both the volatile products and residue by
distillation, 88 + 29, of (3) and 90 + 29% of (4). The
formation of ethyl bromide via bromide ion attack on the
ethereal carbon is analogous to the formation of alkyl
halides in the Arbuzov reaction.?

Similarly, 2-bromoethyl ethyl carbonate gave comparable
yields of ethylene carbonate and (4), whereas 3-bromopropyl
ethyl carbonate on prolonged heating at 250° did not give
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the corresponding 6-membered ring cyclic carbonate.
Analysis of the pyrolysis distillate showed diethyl car-
bonate and trace amounts of (4), ethanol, and allylic

material. The n.m.r. spectrum of the residue was con-
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sistent with 3-bromopropyl carbonate. The ease of

formation of the 5-membered ring relative to the 6-mem-
bered ring is in agreement with previous studies on the ease
of ring formation.?
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