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Abstract

Attempts Towards the Synthesis of

Substituted Pyrrolines

by

V/endimagegn Hamroo

Advisor Dr. Ermias Dagne

In this project, the reactions of several functionalized

compounds possessing the nicotine skeleton have been

investigated. Studies also have been conducted on

the cycloaddition reactions of C-pyridyl-h-methylnitrone
with three olefinic compounds namely, allyl chloride,

allyl bromide and allyl alcohol. Plausible mechanisms

have been suggested for the formation of nicotine and nicoty-
rine by the reduction of 5-methoxycotinine and related

compounds with lithium aluminum hydride.

In the course of this work four new compounds, namelp

4-hydroxynicotine, 4-chloronicotine, 4-hydro:<y~l-methy1
-2-phenylpyrrolidine and 4-methoxy-l-methyl-2~phenylpyrro-
lidine, have been synthesized and their structures

established.
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CHAPTER I
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1. Introduction

Nicotine(6) is the principal alkaloid of tobacco,
occuring throughout the plant and especially in the

“I pleaves of the well known plant nicotinia tabacum. 5

Nicotine is said to be named after Jean Nicot, the

French ambassador to Portugal who first sent tobacco
i

seeds to Paris in 1550.

Nicotine (6) was first observed by Vauquel.in in 18'J9
and was isolated in a pure form nineteen years later

by Posselt and Peimann. The correct empirical for-

mula was established in 1843 by Melsens and the struc-
• 1 xtural formula was proposed by Pinner in 1895« The

• \

first laboratory synthesis was reported by Pictet in
31904 and unequivocal proof of the structure of nico-

tine was established by total synthesis by Spath and
4Bretschneider in 1928.

Nicotine in the form of tobacco is used extensively

in modern society. Pharmacologically it belongs to

a group of alkaloids which possesses the common pro-
perty of inducing an initial and transient stimula-
tion followed by depression and finally paralysis

5The pure alkaloid is highly toxic. It is used as
1 5an insecticide and a veterinary vermifuge. ’
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a review of the literature concerning the syntohetda and

characterization of 1. and 2 is given in the following

section*

/
N

OH N

N

A

i

2* Survey of the literature Concerning the Synthesis and
r

Structure Assignments of li-ilethylmyosmine and Dihydro-
nicotyrine.

N-Methylmyosmine(1)and dihydronicotyrine(2)were

first reported in the literature over eighty years ago.
However, considerable confusion concerning their struc-
tures have persisted.

3Dihydronicotyrine is strongly insecticidal. Its insec-
ticial properties are even stronger than those of nico-
tine.̂ When injected into oncopeltus fascistus, it was

found to be three times more toxic than nicotine(6)^
It also showed a higher toxicity that!nicotine to house

12flies.
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Nicotine is actively metabolised both in the intact

growing plant and during the processing of the leaf„^
During the fermentation of tobacco, nicotine is degraded

to N-methylnicotinamide(7)and nicotinamide(0). presu-
mably via the intermediate N-methylmyosmine(I.).
The hydrated form of 1 is converted to 3-pynidylpro-
pylketone(9)which is degraded further with the forma-
tion of 3-acetylpyridine(10)and nicotinic acid(hi).
Support that H-methylmyosrnine(1_)is an intermediate in

the degradation of nicotine was obtained from oxidation

reactions carried out in vitro. Thus treatment of N-me-
thylmyosmine(JL)with hydrogen peroxide afforded N-methy-
Inicotinaraide(7) , nicotinamide 08), 3-pyridylpropylke-
tone(0), 3-acetylpyridine(10)and nicotinic acid (11)»

These same compounds were obtained as minor components

along with the major formation of nicotine N-oxide(12)
and cotinine(13)when nicotine itself was treated with

14hydrogen peroxide.
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Figure I Degradation of nicotine during fermentation

As early as 1898, Pictet reported the first synthesis

of a dehydronicotine(or dihydronicotyrine) by the

reduction of iodonicotyrine(4)with zinc and hydrochlo--
ric acid. 'this reaction was a major step in the first

total synthesis of nicotine(6).̂ Dihydronicotyrine was

assigned structure 1. which Pictet later altered to 2.










































































































































































