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STUDI ES  OF 1 - A Z A B I C Y C L I C  C O M P O U N D S .  III*. THE MANNICH R E A C T I O N  

WITH 1 , 2 - D I H Y D R O P Y R R O L I Z I N E S  

A. A. Ponomarev, L. N. Astakhova, V. I. Simontsev 

Khimiya geterotsiklicheskikh soedinenii, Vol. 1, No. 1, pp. 81-84, 1985 

1, 2-Dihydropyrrolizines with position 5 unsubstituted react with aliphatic and cyclic secondary amines un- 
der mild conditions to give Mannich bases. The picrates are prepared, and some physical properties of the 
bases synthesized are described. 

The present paper deals with aminoalkylation of 1, 2-dihydropyrrolizines. It is known that pyrrole and N-substitut- 
ed pyrroles can undergo the Mannich reaction [1-3] to give mono- and bis~-dialkylaminomethylpyrroles. It is recorded 
[3] that B-substitution can occur with a 2, 5-dialkylpyrrole. 

Since 1, 2-dihydropyrrolizine corresponds in structure to N,a-dialkylpyrroles," it might be expected that they would 
undergo the Mannich reaction with one equivalent of amine, because of the single free a position in the molecule [1-5], 
and experiments carried out supported this hypothesis. Upon condensation at room temperature with equimolecular 
amounts of reactants, dimethylamine, morpholine, piperidine, and hexamethyleneimine give thehitherto unknown corre- 
sponding Mannich bases, viz. ,  5-dimethylaminomethyl-1, 2-dihydropyrrolizine (I), 3-methyl-5-dimethylaminomethyl- 
1, 2-dihydropyrrolizine (II), 3-methyl-5-(N-morpholinomethyl)-l, 2-dihydropyrrolizine (Ill), 3-methyl-5-(N-piperidino- 
methyl)-1, 2-dihydropyrrolizine (IV), 3-methyl-5-(N-hexamethyleneiminomethyl)-1, 9-dihydropyrrolizine (V), and 2, 3- 
tetramethylene-5-dimethylaminomethyl- 1, 2-dihydropyrrolizine (VI). 
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These are liquids with a characteristic odor and give crystalline picrates with one equivalent of picric acid, with 
the exception of dihydropyrrolizine III which gives an oil. Properties and analyses of the substances are given in Table I. 

The UV spectra of the Mannich bases synthesized are characterized by two absorption maxima, an intense one at 
220-222 mp and a less intense one at 296 mp, the positions of these absorption bands being uninfluenced by substituents 

in the 3 and 5 positions in the dihydropyrrolizines (Table 2). 

The IR spectra of the Mannich bases prepared are characterized by numerous high-intensity absorption bands in the 
region 700-1800 cm-l. Among them was observed a series of bands whose positions and intensities were the same for all 
compounds investigated, at i029, 1060, 1276, and 1310 cm -I. These are probably connected with vibration of the dihy- 

dropyrrolizine ring skeleton. In the region of valence vibrations of the C=:C bond there are two bands at 1517 and 1574 

cm -l, corresponding to the data for pyrrole [6]. Characteristic of all the compounds is a C--H deformation vibrations 
band at 764 cm -I, and intense deformation vibration bands due to C---H in ---CH 2- and ---CH 3 groups in the regions 
1370-1390 cm -I and 1450-1480 cm -I. The figure shows the IR spectra for dihydropyrrolizines I and IV; spectra of If, Ill, 

V and VI are similar in appearance. 

EXPERIMENTAL 

The I, 2-dihydropyrrolizine, g-methyl-l, 2-dihydropyrrolizine, and 2, 3-tetramethyl-l, 2-dihydropyrroiizine used 
as starting materials are prepared as previously described [7]. 

The Mannich bases were synthesized by a known method [1]. 

*For part II see [5]. 
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3-Methyl-5-dimethylaminomethyl- 1, 2-dihydropyryolizine (II). 10 g 3-methyl- 1, 2-dihydropyrrolizine are placed 
in a 100 ml 3-necked flask, and 7.1 g dimethylamine hydrochloride in 7.3 g 36% formalin added dropwise with stirring 
over 30 min. The mixture is warmed (take care that the temperature does not exceed 60~ After addition is complete, 
stirring is continued for a further 2 hr, and the mixture then left overnight. Next day it is treated with 20 ml 255 sodi- 
um hydroxide solution. The reddish oil separating out is extracted with ether, the ether extracts washed with water (2 x 
x 20 ml), and then dried over sodium sulfate. Yield 9.2 g (62.5%) of a colorless, mobile liquid. 

Picrate. Hot alcoholic solutions of 0.65 g picric acid and 0.5 g 3-methyl-5-dimethylaminomethyl-1, 2-dihydro- 
pyrrolizine are mixed. The resultant precipitate is recrystallized from methanol, yield 1 g (88%), yellow plates. 

I, III, IV, V, VI and their picrates are prepared in the same way. With IV and V the reaction mixture is worked 
up the same day, after 3 hrs stirring. 

UV spectra of the Mannich base were determined with an SF-4 spectrophotometer. The solvent used was anhydrous 
methanol, with the base concentration 10-4-10 "z mole/l,  and a layer thickness of 1 cm. 

IR spectra were measured with an H-800 Hilger double-beam spectrometer, over the range 700-1800 cm "1, using a 
rock salt prism and pure liquids (capillary-thin layer between NaC1 plates). 

The UV and IR spectra were determined by A. D. Peshekhonova. 
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