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DIANION OF 1,2-BIS(4',4'-DIMETHYL-2'-OXAZOLIN-2'-YL)ETHANE
VERSATILE SYNTHETIC REAGENT FOR ANNULATION

Kyoji Furuta, Nobuo Tkeda, and Hisashi Yamamoto*
Department of Applied Chemistry, Nagoya University
Chikusa, Nagoya 464, Japan

Summary: Treatment of 1,2-bis(4', 4'-dimethyl-2'-oxazolin-2'-yl)ethane with butyllithium produced the
corresponding dianion, which on exposure with 1, w -dihalides gives ¢cyclic derivatives. The same dianion

reacts with the S-bromoesters to yield substituted cyclopentanones.

The analysis of a synthetic problem to produce a plan of synthesis of complex cyclic molecules usually
depends more heavily on the processes available for ring formation than on any other class of synthetic
operation. Accordingly, the addition of new methods in this area is of particular importance. In the
preceding papers, 1.2 we have described a synthesis of substituted cyclopentanones from the dianion of
dialkyl succinate and S-bromopropionates. In addition the versatility of such process was demonstrated
by conversion to prostaglandins and sarkomycines. In continuation of our research on new anmlation
methods we next turned to the exploitation of the reactions of dianions of 2—oxaz01ines.3 Such dianions
appeared deservingof study since the dilithio derivatives are available simply and in high yield, and
their chemical reactivities seemed appropriate. We now describe several key reactions of oxazoline
based dianions which form a basis for a broad range of synthetic applications.

1, 2~Bis(4',4'~dimethyl-2'-oxazolin-2'-yl)ethane (1) was previously unknown, but its preparation was
accomplished simply by heating a mixture of succinic acid and 2~amino~-2-methyl-1-propanol (1:2)
in xylene at reflux for 10 h (60~70%) .4 Metallation of the crystalline oxazoline 1 was effected cleanly
by 2 molar equiv of n-butyllithium in tetrahydrofuran at -78°C for 30 min. The dilithio derivative 2

thus obtained reacted with 1 equiv of dihalide at -78°C for 1 h and 20°C for 1 h, giving the corresponding
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Table I. Reaction of Dilithiated Oxazoline 2 with Dihalides 2
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2 Au reactions were carried out in THF under N2 atmosphere at -78°C for 1 h, and then at 20°C for 1 h.

b All products have been characterized by spectral data. Z = 4,4-dimethyl-2-oxazolin-2~yl
< Isolated yield after silica gel column chromatography.

d
— Mixture of two regio~isomers.
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cyclic compounds in synthetically acceptable yields. Table I summarizes some of the results obtained
with 2 using a wide variety of diha.lides.5 Acid hydrolysis of the resulting cyclic derivatives affords the
dicarboxylic acids, whereas alcoholysis provides the corresponding diesters in high yields. 3 The
dicarboxylic acid 3 may be further converted to the diketone 4 on exposure with methyllithium at low
temperaﬂ:ure.7 Cyclization of 4 was effected by treatment with sodium methoxide in methanol to give the

8
bicyclic structure 5 in 83% yield.
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In order to prove further the generality and limitations of the bis-oxazoline dianion chemistry,
we turn our attention to the possibility of synthesizing cyclopentanone directly from B—bromoesters.2
Ethyl 3-bromopropionate, when treated with the anion 2 at -78°C, pgave exclusively the product of cyclo-

9
pentanone 6. Further, the bicyclic structure 7 was synthesized under the similar conditions.10
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