






Waals interactions. Each of the positively charged 
amino groups of putrescine is surrounded by carboxyl 
groups from both the main and side chain of aspartic 
acid molecules. Within a radius of 5 from the amino 
group, a total of 10 anionic groups and 3 cationic 
groups are found. Similarly, the side chain carboxyl 
groups of aspartate are surrounded by 6 amino groups 
within a radius of 5 A. This pattern of charge clustering 
is due to the electrostatic component of complex 
formation. The nonpolar atoms of the aspartic acid side 
chain and putrescine backbone form a layer of the 
structure separated by polar layers formed by carboxy- 
lates and amino groups. Putrescine amino groups form 
all possible hydrogen bonds in both of its complexes 
with aspartic and glutamic acids, whereas the carboxy- 
lates form only part of the possible hydrogen bonds. 
This is apparently due to the inherent flexibility in the 
backbone of polyamines which allows them to adopt 
structures suitable for optimizing stabilizing interactions 
with other biomolecules. These hydrogen bonds, 
therefore, must form part of any structural model 
describing polyamine interactions. 
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Derivatization of an inherently complex organic compound 
for biological purposes often faces serious problems from 
the viewpoint of physical and chemical nature of the 
compound. The present study takes a complex molecule 
rifamycin B, which is in itself complicated by the 
presence of several functional groups, its chemical 
lability and extremely low solubility. The Ctl/C23 
functionalization has been achieved leaving aside the 
aromatic region. Of the two varieties of derivatives 
prepared, the citrate has been found to be soluble in 
aqueous medium, and hence more suitable for biological 
purposes. Immunization is also reported. This simple 
methodology of preparation of the water soluble citrate 
derivative should find general application in biochemistry 
provided the organic compound under consideration 
contains an NH2 or OH group. 

FOR various purposes like affinity design, antibody 
production, drug delivery, etc. it is often necessary to 
dcrivatize an organic compound under mild condition 
a t  a suitable p o ~ i t i o n l - ~ .  Keeping in view the 
complexities of many biologically active compounds it 
is often necessary to deal with every compound 
separately by complicated synthetic  route^^^"."-'^. In 
addition to the chemical complexities, many compounds 
are insoluble in water adding further problems in 
chemical conversions as well as dificulties in biochemical 
experiments which are mostly carried out in aqueous 
medium. The physical problem of insolubility in water 
makes it extremely difficult to carry out further 
conjugation reaction of the derivative with macro- 
molecules like proteins. Even in case the reaction can 
be carried out, the product becomes insoluble and 
hence unusable for biological experiments. 

It is thus desirable to have a way out to tackle this 
multidimensional problem of physicochemical nature. 
Ideally, we should have a methodology that is i) simple 
so that it can be easily carried out in a biochemical 
laboratory, and ii) of general applicability which can be 
widely used for large number of compounds. In the 
present study we have chosen a sparingly soluble, 
chemically labile and biologically important compound 
rifamycin B (Ciba-Geigy, USA) which is also complicated 
in itself by the presence of several functional groups". 
The compound has successfully been converted to 
functional derivatives at desired position, and it has 
been found that the derivative which is soluble in water 
has more potential for biological application like 
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