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A NEW TRANSFORMATION OF OXAZOLEACETATES INTO B—AMINOPYRROLESl)
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Ethyl 5-aryl-2-dialkylaminocarbonyl-4-dimethylamino-3-pyrrolecarboxyl-
ate (5) was expeditiously synthesized in good ylelds from aspartic acid
diamide B-ester (1) using the Vilsmelier-llaack reagent via new oxazole-
pyrrole ring transformation.
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Pyrroles are not only blologically useful compounds, they are also interesting from
the viewpolnt of organic reaction. The synthesis of pyrroles from other heterocyclic
compounds have been devised; for example, 1soxazole.2) isoxazoline.s) dihydrooxazlne,4)

5) 6) 7) thiazine,s) dlthlin,g) dihydropyridlne.lo)
13)

aziridine, azirine,

11)

pyridazine,

pyridinium salt, oxazepine,lz) thiazole and oxazolel4) have been transformed into
pyrroles. llere we report a useful synthesis of S-aminopyrroles from aspartic acid
diamide B-esters through a new ring transformation of oxazoleacetates.

15) we reported the reactivity and usefulness of conjugated

In a previous paper,
enamines [3-(aminomethylene)-3/7-indoles] formed as an intermediate of the Vilsmeler-
llaack reaction with indoles. 1In the course of our studies on the development of a new

16) we syntheslized ethyl 2-(4-chlorophenyl)-5-(1-pyrrolidinyl)-4-

hypolipidemic agent,
oxazoleacetate (2a) by the dehydrative cyclization of aspartic acid diamide B-ester (la,
NR2=1—pyrrolid1nyl, X=Cl) using polyphosphate ester (PPE). As an exfens;on of these
studies, we attempted to synthesize an enamine (3a) conjugated with an oxazole ring by a

reaction of the Vilsmeier-llaack reagent with the actlve methylene group of 2a.

00Et B 00Et |
R R,N
COOEt 2N7=(? + _ 2 NMe,
~H,0 Me,N=CHC1: - OPOC1, 0. N
CONR; ., O -
NHco—@—x
X L X -
la-c 2a-c¢ 3a-e
00Et
nt00C NM
RN NMe; EtO ep
> 0 y " RN
0o H
X X
4a-e 5a-¢

© 1990 Pharmaceutical Society of Japan

NII-Electronic Library Service



February 1990 571

Table I. Synthesls of 5 from 1 a)

Compd. ~NR, X Yield(%) P m.p.(°C)
5a -<:| cl 80 215-216
R /\
5b -N 0 cl 82 196-199

7\
5c -~ o F 57 159-162
7\

5d —N  N-Me cl 95 232-233

5¢ ~N(CH;C00Me), H 78 102-103

a) All reactlons were carrled out at 60°C for 2 h using
3 molar eq. of [’OCl3 in DMF.
b) Isolation yleld.

This reaction was carried out 1in DMF at 0°C followed by stirring at 60°C for 2 h.
However, the desired product 3a was not isolated but ethyl 5-(4-chlorophenyl)-4-
dimethylamino-2-(1-pyrrolidinyl)carbonyl-3-pyrrolecarboxylate (5a) was obtained in 71%
yield. The structure of 5a was determined by IR, 1H—NMR, mass spectra and elemental
analyses.17)

This unique pyrrole formation from the oxazole (2a) was not anticipated but it can
be interpreted reasonably assuming the formation of contemplated conjugated enamine (3a)
as follows. Under the reaction conditlons which promote the formation of 3a, it is
transformed spontaneously into the pyrrole (5a) via 3H-pyrrole (4a) formed by a
synchronous intramolecular attack of the enamine part in 3a to the oxazole ring. From
the viewpoint of enamine chemistry, such a reaction in which enamine directly attack a
heterocycle 1s very interesting.

Since the Vilsmeler-Haack reagent is an excellent dehydrating agent, direct one-pot
synthesls of 5a from la was readlly designed. The dehydrative cyclization of 1la to 2a
was accomplished at first using a reagent prepared with 1.2 molar equivalents of POCl3
in DMF at 0°C. This afforded 2a in 68% yleld. A simllar reaction of 1a with 3
equimolar equivalents of POCl3 in DMF at 60°C for 2 h resulted in the formation of S5a in
80% yleld as intended. This sequential formation of 2a and 5a from 1la was clearly
monitored by TLC analysis though neither 3a nor 4a was detected.

Furthermore, some aspartic acid diamide B-esters (1b-e) were similarly treated with
excess Vllsmeier-Haack reagent to obtain the corresponding B-aminopyrroles (5b-e) in
good ylelds as listed in the Table I. The multifunctional B-aminopyrroles obtained are
also of great interest in biologlical activities, and some analogs prepared by the same
reaction exhibited high hypolipidemic activities. Further work in this area will be
reported elswhere.
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