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7.0 CONCLUSION AND RECOMMENDATIONS 

This chapter summarises the main results and conclusions of the investigation 

undertaken involving the non-bonded interactions in pharmaceutical solids that 

govern their physical pharmaceutics performance. It includes single crystal and 

crystal packing analysis carried out on chalcones, cryptolepines, biguanides and 

xanthines in addition to correlating them to the Structural Database to establish the 

presence of these structural motifs.  

 

7.1 Conclusions 

The non-bonded hydrogen bond interaction in the systems studied mostly involves 

C-H…..O, Cl
-
…..Br

-
 Cl

-
…..O

-
, Cl

-
…….Cl

-
, N-H…..O and N-H….N interactions.  

 

The studies of the crystal packing of chalcones potentially lead to an understanding 

of control of E-, Z-isomerisation in these systems. These non-bonded intermolecular 

interactions probably played a very important role in stabilizing the stacking 

conformation in addition to determining the packing conformation of chalcones. The 

biguanides studied maintained their rigid structure in the packing state involving N-

H…..O and N-H….N non-bonded interactions irrespective of the presence of a 

counter ion.  

 

Their ability to maintain their original structure makes them suitable candidates as 

API’s because there is the possibility of them binding with specific molecular 

targets. The ability of xanthines to form base pairing around each molecule becomes 

affected when the hydrogen atom of the N-H in both the imidazole and the 

pyrimidine ring systems are substituted with methyl groups or oxygen atoms. The 
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substitution of the hydrogen atoms of the N-H also results in fewer interactions 

between the molecules as well as between cations and anions during packing. 

 

The selected systems, after being subjected to functional group and molecular 

analysis, were correlated with closely related structures from the Cambridge 

Structural Data Base. In addition to the difference in stacking conformation, there 

were differences in hydrogen bond interactions when the closely related structures 

KERCUG, CICSEN and CICMEH from the Cambridge Structural Data Base (CSD) 

were compared to the studied chalcone structures. The dissimilar intermolecular 

hydrogen bond interactions and packing conformation of the selected chalcone 

structures and closely related structures from the CSD is probably due to the 

position of the substituents as well as interactions with the external environment of 

the compound.  

 

The selected xanthine system was exploited by successful synthesis of the hydrated 

Sodium diformate form of Xanthine, 6-Amino-3-ethyl-5-nitrosouracil and the 

hydrated formate form of 1-Methylxanthine. The synthesized xanthines were 

confirmed by microanalysis results as well as mass spectrometry, raman, infra-red 

and Nuclear magnetic spectroscopy.  

Crystallization studies undertaken on these selected systems indicated the possibility 

of free water molecules playing a very important role in the packing state of the 

compounds as a result of their direct interaction with both the cations and anions. 

There is a probability that the non-bonded intermolecular interactions in the 

compounds studied played a very important role in stabilizing the stacking 



Chapter 7                                                              Conclusions and Recommendations 

 240 

conformation in addition to determining the packing conformation of these 

compounds. 

 

 

 

7.2 Recommendations for future work 

Further studies could be geared towards the determination of how the therapeutic 

effectiveness of structural motifs of cryptolepines is affected by changes in the 

electron density or the bond length of the quartenary nitrogen atom (N
+
(2)-CH3). 

The effect of different aromatic substituents on the therapeutic effectiveness of 

chalcones and cryptolepines could also be investigated. More single crystal 

structural studies on cryptolepines can be done to give a better understanding of its 

structural conformation and how it relates to its pharmacological activities.  

It is also recommended that the link between solubility, lattice energy and the 

chemical stability of pharmaceutical solids be investigated to establish the effect of 

non-bonded interactions on bioavailability of drugs.  

Co-crystallisation of other systems could also be undertaken to improve the 

bioavailability of some Active Pharmaceutical Ingredients (API), as well as the 

application of thermodynamics studies to improve the stability of structural motifs. 


