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The pyridinium ylides, derived from 1l=-(2-oxoalkyl)pyridinium
salts, reacted with diethyl azodicarboxylate to give A2%2-1,3,4-oxa-
diazolines, which isomerized to a-[N,N'~bis (ethoxycarbonyl) -
hydrazino]-a,B-unsaturated carbonyl compounds on treatment with

acid such as trifluoromethanesulfonic acid.

Several works have been reported on the synthesis of A%2-1,3,4-oxadiazolines

1)

by the reaction of diazo compounds with azodicarboxylic ester or dibenzoyldiimide:

In the course of our study on the oxidation of pyridinium salts,z) it was

found that A’-1,3,4-oxadiazolines (II) were obtained in good yields when the
pyridinium ylides, easily produced from 1l-(2-oxoalkyl)pyridinium bromides (I), were
allowed to react with diethyl azodicarboxylate (eq. 1). The reaction may be
carried out by the nucleophilic addition of the pyridinium ylide to diethyl
azodicarboxylate followed by intramolecular displacement of pyridine similar to

the reaction of 1,2-dibenzoylethylene with phenacylpyridinium ylide recently

reported by Landberg and Lown.3)
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The typical reaction procedure is described for the reaction of 1-(l-ethyl-
acetonyl)pyridinium bromide with diethyl azodicarboxylate; to a solution of
1-(l-ethylacetonyl)pyridinium bromide (0.500 mmol) and diethyl azodicarboxylate

(0.525 mmol) in CH,CN (5 ml) was added K2CO3 (0.525 mmol) at room temperature under

3
an argon atmosphere and the mixture was stirred for 1 hr at 50-55°C. After
cooling, the mixture was poured into a phosphate buffer solution (pH 7). An
organic layer was extracted with ether and the extract was dried over anhydrous
magnesium sulfate and condensed under reduced pressure. The residue was
chromatographed on silica gel and 5-acetyl-2—ethoxy—4-ethoxycarbony1—5-ethyl—A2-
1,3,4-oxadiazoline (IIa) was isolated in 91% yield.

In a similar manner, various A2-1,3,4-oxadiazolines were prepared in good
yields as shown in Table 1. However, A2-1,3,4-oxadiazolines were too unstable to

be isolated in the cases of 1-(a-alkylphenacyl)pyridinium bromides or 1l-(l-methyl-

2-oxoalkyl)pyridinium bromides.

Table 1. The synthesis of A%-1,3,4-oxadiazolines (II)4)
1 2 ° . .
R R Temp. (°C) Time (hr) Yield (%)
Ila CH3- CH3— 50-55 1 91
IIb czHSO— H- reflux 1 89
Ilc C2H50- CH3£CH2}8 reflux 1 65
IId C2H50— CZHSOSCHZ- reflux 1 61
(0]

It was also found that A2-1,3,4-oxadiazolines (II) prepared according to the
present procedure isomerized to a-[N,N'-bis(ethoxycarbonyl)hydrazino ]1-a,B8-
unsaturated carbonyl compounds (III) on treatment with trifluoromethanesulfonic

acid in DMF (eq. 2).
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The typical reaction procedure is as follows; l-(ljethylacetonyl)pyridinium
bromide (0.500 mmol) was treated with diethyl azodicarboxylate (0.525 mmol)
according to the above-mentioned procedure. The ethereal solution of 5-acetyl-2-
ethoxy-4-ethoxycarbonyl-5-ethyl-A%-1,3,4-oxadiazoline was condensed under reduced
pressure and the resulting A?-1,3,4-oxadiazoline was dissolved in DMF (5 ml).
After trifluoromethanesulfonic acid (0.5 mmol) was added to the solution at 0°C,
the reaction mixturé was stirred overnight at room temperature. The mixture was
poured into a phosphate buffer solution (pH 7), and an organic layer was extracted
with etherf The extract was dried over anhydrous sodium sulfate and condensed
under reduced pressure. The residue was chromatographed on silica gel and
3-[N,N'-bis (ethoxycarbonyl)hydrazinol-2-penten-4-one (IIIa)was isolated in 65% yield.

In a similar manner, various o-[N,N'-bis(ethoxycarbonyl)hydrazino ]-o,B8-

unsaturated carbonyl compounds were obtained in fairly good yields (see Table 2).

Table 2. The synthesis of the o-[N,N'-bis(ethoxycarbonyl)hydrazino]-

o, B-unsaturated carbonyl compounds (III) 4)

The reaction conditions

The synthesis of the The acid isomerization
Rl R? £2-1,3,4-oxadiazolines vield (%)
Temp. (°C) Time (hr) Temp. (°C) Time (hr)
ITIa CH3- CH3- r.t. overnight r.t. overnight 65
IIIb C2H50- H- r.t. 21 r.t. overnight 77
IIIc C,HLO- CHy4CH,}g r.t. 25 66 2)
IIId C,H.O- CZHSO(lC')!CHZ— 90-95 3 56 2)+P)
IIle CH3- H- r.t. overnight r.t. overnight 47
IIIf CyHg- H- 45-50 overnight r.t. overnight 52
IIIg <:3% H- r.t. 2.5 r.t. overnight 77
IIIh <ij} CH3- r.t. 2.5 r.t. overnight 85

a) Based on the isolated A2%-1,3,4-oxadiazoline.

b) Two molar equivalents of trifluoromethanesulfonic acid were used.

Further study on the reaction of A%2-1,3,4-oxadiazolines is now under

investigation and will be reported soon.
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