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1,2-DTALKOXYCARBONYLHYDRAZINE DERIVATIVES OF PYRROLES AND

INDOLIZINES. A NEW SYNTHESIS OF CYCL[3.2.2]AZINES

Wilhelm Flitsch® und Jiirgen Heinrich
Organisch-Chemisches Institut der Universitdt Miinster,

Orléans-Ring 23, D-4400 Miinster (Western Germany)

Summary: The reaction of pyrroles 1 with diisopropyl azodicarboxylate 2
yields 2- and 2,5-substituted derivatives, 3- and 1,3-substituted indoli-
zines 5 and E are formed by the same route. Cycl[3.2.2]azines 7 have been

obtained from 5 and 6 with dimethyl acetylenedicarboxylate,

The reaction of pyrroles and diethyl azodicarboxylate has been reported
to lead to no isolable products (1). Using chromatographic techniques, how-
ever, we have been able to isolate substituted derjvatives 3 and 4 from 1
and 2 (R = i-cBH7) in moderate yields from & reaction in methanol at room
tewperature (2,3). Extensive decomposition taeking place simultanecusly may
originate from an oxidation of the pyrroles by the azo compound 2 (4). An
indication for this comes from the reaction of 2,5-dimethyl pyrrole with 2
(R = i-CBH?) under the same reaction conditions which, besides decomposition,
leads only to diisopropyl hydrazino-1,2-dicarboxylate (48 %).

The constitution of 3 and 4 followse unabigucusly from the 1H-NMR-spectra

(3), amd the formation of & (R CH,) from 3 (R = CH,).
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A substitution which is similar to that of pyrrole proceeds with
indolizines in better yields. The formation of 3- and 1,3-hydrazinc deri-
vatives of type 2 and é has been described, the latter compounds being
formed in a two-step reaction (6,7). We obtained 5a (45.2 %) and 6 (17 %)
in one operation from a reaction of indolizine and 2 (R' = 0235) in tetra-

hydrofurane at room temperature (2,5).

Attempts to achieve substitution into the 1-position of 5b using
dimethyl acetylenedicarboxylate have been reported to result in the forma-
tion of a complex mixture from which no product was isolated (7). Refluxing
the educts in benzene for 5 hours we have been able however to cbtain 5.6 %
of the previously described cycl[3.2.2]azine derivative 7¢ (8). The ana-
logous reactions of 5a to give 7a (8) (32 %) amnd 6 to give 7b (2,5) (66 %)

are more efficient.

7N HN—CO5Et R'
R )
N N. -~ N—COsEt
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5a R=H 7a R=H, R=H
= I
b R= CgHg 6 b R=H; R=N(CO;Et)NHCOoEL

c R=CgHg; R=H

Since 3-hydrazinoindolizine derivatives are readily accessible the
(8 + 2)7 cycloaddition to electron deficient acetylenes nicely complements
Boekelheide's method in which 3-unsubstituted indolizines have functioned

as 87 components (8).
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It has been reported briefly that 3-cyano indolizine on reaction with

dialkyl acetylenedicarboxylate also yields the cycl[3.2.2)azine 7a (9). The

insensibility of the reactiom to substituents in position 3 of the indoli-

zines is noteworthy (10). This observation will be discussed in details in

a future communication.
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