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Abstract

The investigations described in this dissertation were undertaken as part o f  a 

programme to develop synthetic methods based on three-m em bered heterocycles 

particularly aziridines. One o f  the methods developed in our laboratory, elaborated N- 

arylsulfonylaziridines to the corresponding 2-im idazolidinones through reaction with 

alkyl and aryl isocyanates in the presence o f  sodium or lithium  iodide. In the present 

work attempts were made to extend this procedure to access 2-im idazolidinones bearing 

a functional group. One o f the useful functionalities which lends itself to ready 

manipulation is the ester group. So N -arylsulfonylaziridines having an ester substituent 

were prepared by reacting an appropriately substituted methyl cinnamate with 

PhI=N S02A r in the presence o f  copper triflate according to E van’s method. These on 

reaction w ith phenyl isocyanate gave the expected 2-im idazolidinones. The reactions 

were found to be stereo-selective since the trans-aziridines gave only the trans- 

im idazolidinones. Reactions with cis-aziridines were not attem pted since it had been 

observed by us and others before that the cis-aziridines either do not react with such 

nucleophiles o r the reactions are very sluggish. The regiochemistry was also 

investigated and it was found that usually the iodide ion attacks the aziridine carbon 

bearing the phenyl group. However, with a p-nitro group on the phenyl ring, an almost 

50:50 m ixture o f  the two regio-isom ers was obtained. This rather surprising result has 

been rationalized on the basis o f  Hard & Soft Acid Base concept (HSAB).

Attempts to extend this procedure to the synthesis o f  imidazolidinones bearing a 

ketonic functionality were unsuccessful. N -arylsulfonylaziridines bearing a benzoyl



group when subjected to treatm ent with phenyl isocyanate and Lil did not give the 

corresponding im idazolidinone and only an olefin was isolated. A n explanation has 

been offered for this.

Another major goal o f these studies was to use this methodology to access chiral 

1,2-diamines. The strategy was to react the appropriate aziridine w ith an optically active 

isocyanate, separate the diastereomers and covert these individually to the 

corresponding diamines. Towards this end, 2-phenyl-N-p-toluenesulfonylaziridine was 

reacted with the com m ercially available R(+)-a-phenylethyl isocyanate and the 

diastereomeric mixture separated by fractional crystallization. Two steps (i) 

detosylation o f im idazolidinone and (ii) removal o f  the phenylethyl group & cleavage o f 

the ring were required to convert the 2-im idazolidinone to the corresponding diamine. 

Several reagents like Na-liq. N H 3, sod-naphthalenide, TBAF, Sm l2, M g-M eOH were 

tried on model 2-im idazolidinones lacking chirality; the last one was found to be the 

best. The chiral diastereomers were separately treated w ith M g-M eOH and the 

corresponding detosylated products obtained in excellent yield. The next step could be 

easily carried out by boiling w ith conc. HC1 to obtain both enantiomers o f 1-Phenyl-1,2- 

diaminoethane in the form  o f hydrochloride salts. Since the optical rotations for these 

could not be recorded under the reported conditions, they were converted to the ditosyl 

derivatives through treatm ent with p-toluenesulfonyl chloride. Both enantiomers o f the 

ditosyl derivatives were obtained in better than 98% enantiomeric excess.



The same m ethodology was em ployed to convert 2-methyl-N-p- 

toluencsulfonylaziridine to the corresponding chiral diamine. Since optical rotation of 

the free diamines w as known so derivatisation in this case was unnecessary. In this way 

both enantiomers o f  1,2-diam inopropane could be obtained in greater than 98% 

enantiomeric excess.
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Glossary of Symbols and Abbreviations

Ac , acetyl

aq. aqueous

Ar aryl

atm atmosphere

Bn benzyl

BOC tert-Butoxycarbonyl

Bu butyl

BuLi n-butyllithium

CHN Carbon Hydrogen Nitrogen

Cat. catalytic

Chem. Abstr. Chemical Abstract

5 Chemical shift

Cone. Concentrated

J Coupling constant

Cy cyclohexyl

°C degree centigrade

DMF N,N-dimethylform amide

DMSO Dimethylsulphoxide

d doublet

dd doublet o f doublets

eV electron Volt

Et Ethyl

EtOAc Ethyl Acetate
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Eq. Equation

Fig. Figure

e-g- for example

g gram

Hz Hertz

h hour

IR Infrared

Lit. Literature

LDA Lithium diisopropylamide

m/z mass/charge

MS Mass Spectroscopy

MHz mega Hertz

m,p. melting point

Me Methyl

ml milliliter

mmol milli mol

min. minutes

mol mole

M+ molecular ion

m multiplet

NMR Nuclear Magnetic Resonance

P para

ppm parts per million

% percent

cm '1 per centimeter



Ph phenyl

Pr propyl

q quartet

r.b. round bottom

rt room temperature

s singlet

THF Tetrahydrofuran

TLC Thin layer chromatography

t triplet

UV ultra violet

* D2O exchangeable impurity probably arising from the solvent
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