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Chapter 9 
Conclusion 

 
In this study three series of novel MAO-B inhibitors and three series of adenosine A2A 

antagonists were synthesized and their MAO inhibitory and A2A antagonistic properties were 

examined, respectively.  The results of the MAO inhibition studies were published as two journal 

articles and the results of the A2A antagonism study was prepared as a single journal article. 

The first article examined the sulfanylphthalimide class of compounds as MAO-B inhibitors.  

Based on a previous report, which suggested that the phthalimide moiety may be a useful 

scaffold for the design of potent MAO-B inhibitors, the present study showed that 5-

sulfanylphthalimides are potent and selective inhibitors of MAO-B.  In this regard, the 

benzylsulfanyl side chain was particularly suitable for enhancing the MAO-B inhibitory potency 

of phthalimide.  It is noteworthy that compound 8a (5-(benzylsulfanyl)phthalimide) (IC50 = 0.0045 

µM) was approximately 30,000-fold more potent than phthalimide (IC50 = 134 µM).  This 

illustrated the importance of the C5 side chain for MAO-B inhibitory activity.  Based on their 

MAO-B inhibition potencies and appropriate selectivity profiles, this study concluded that 5-

sulfanylphthalimides are suitable lead compounds for the development of antiparkinsonian 

drugs.  From a design point of view it was noteworthy that a wide variety of C5 substituents 

yielded 5-sulfanylphthalimides with potent MAO-B inhibitory actions.  This suggested that 

structural modifications made to the C5 side chain in order to improve the properties of the 

compound are not likely to reduce MAO-B inhibition potency. 

In the second article, the sulfanylphthalonitriles and the sulfanylbenzonitriles were investigated 

as possible MAO-B inhibitors.  It had recently been reported that nitrile containing compounds 

frequently act as potent MAO-B inhibitors.  The present study showed that the 

sulfanylphthalonitrile, and to a lesser extent the sulfanylbenzonitrile, classes of compounds 

were in general highly potent inhibitors of MAO-B.  A particularly promising compound among 

those examined was the para bromo substituted derivative of 4-(benzylsulfanyl)phthalonitrile, 

compound 6c.  This compound displayed potent MAO-B inhibition (IC50 = 0.025 µM) and a high 
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degree of selectivity (8720-fold) for MAO-B over MAO-A.  Compared to (R)-deprenyl (Selegiline) 

(IC50 = 0.079 µM), compound 6c was threefold more potent.  The MAO-A inhibitor, clorgyline, 

with an IC50 value 0.0026 µM for MAO-A inhibition under identical experimental conditions, was 

240–fold more potent than the most potent MAO-A inhibitor of the present series, compound 6b 

(IC50 = 0.623).  Compared to the previously tested compounds, namely the 4-

benzyloxyphthalonitrile class of compounds, the sulfanylphthalonitriles was, however, less 

potent MAO-B inhibitors.  For example, the para bromo substituted homologue of 4-

benzyloxyphthalonitrile, inhibited human MAO-B with an IC50 value of 0.0048 µM, approximately 

five-fold more potent than 6c.  Compound 6c was, however, a considerably (66-fold) more 

selective MAO-B inhibitor than 4-benzyloxyphthalonitrile (SI = 134).  From this analysis it may 

be concluded that, among the phthalonitrile and benzonitrile derivatives examined to date, 6c 

was the most appropriate candidate for Parkinson’s disease therapy. 

Article three described the synthesis and evaluation of 8-styrylxanthine, 8-

(phenoxymethyl)xanthine and 8-(3-phenylpropyl)xanthine derivatives as adenosine A2A 

antagonists.  This study showed that 8-(phenoxymethyl)xanthine and 8-(3-

phenylpropyl)xanthine derivatives, in general, did not act as potent A2A receptor antagonists.  In 

accordance to literature, (E)-8-styrylxanthines, on the other hand, are potent A2A antagonists 

with particularly the 1,3-diethyl-7-methylxanthine class being most appropriate for high affinity 

binding. This behaviour was exemplified with compound 6f [(E)-1,3-dietyl-7-methyl-8-[(3-

trifluoromethyl)styryl]xanthine)], which binded to rat striatal A2A receptors with a Ki value of 11.9 

nM. 

In conclusion, we have established that all of the sulfanylphthalimides, sulfanylphthalonitriles 

and sulfanylbenzonitriles examined, displayed significant MAO-B inhibitory properties in vitro 

with IC50 values in the low µM to nM range.  The styryl substituent on C8 of xanthine was found 

to lead to compounds with high affinities at A2A receptors.  In contrast, phenoxymethyl and 

phenylpropyl substitution yield compounds with, poor A2A antagonistic activities.   
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PD is a complex disease and it is important to continue research to understand the underlying 

pathologies of the disease, thus leading to better therapies of PD, ultimately preventing or 

halting the disease.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  


