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Abstract

Hydroxamic acids are polyfunctional molecules which show a wide spectrum of biological and medicinal activities. Lipophilicity is known 
to be important for absorption, permeability and in vivo distribution of organic compound. Lipophilicity is also a major structural factor that 
influences the pharmacokinetic and pharmacodynamic behaviour of compound.
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Introduction

Lipophilicity is known to be important for absorption, 
permeability and in vivo distribution of organic compound 
[1]. Since about one century, it is recognized as a meaningful 
parameter in Structure-activity relationship studies and with 
the epoch making contributions of Hansch et al. [2] has become 
the single most informative and successful physico-chemical 
property in medicinal chemistry. Lipophilicity is defined 
“Lipophilicity represents the affinity of a molecule or a moiety 
for a lipophilic environment.” Lipophilicity is determined 
experimentally as partition coefficients (written as logP and 
valid only for a single chemical species) or as distribution 
coefficients (written as logD referring to a mixture of chemical 
species generally pH dependent). 

The importance of lipophilicity of molecule has been 
recognized in drug action including absorption, blood-brain 
distribution and drug-receptor interaction [3-4]. It has become 
a major experimental and theoretical tool in drug design. A 
detailed study of drug partitioning between polar (water/buffer) 
and an apolar (n-octanol) environment is very important since 
some drug physico-chemical properties and in vivo behaviour 
can be determined on the basis of the phenomenon [4]. During 
the last decades the n-octanol-water partition coefficients 
(logP or logD) was recognized as the standard hydrophobicity 
parameter to simulate drug partitioning in membranes and has 
been widely used in the field of QSAR and drug design [5].

Lipophilicity of a compound depends on various physical and 
chemical characteristics i.e., molecular surface area, molecular 
volume and polarity [6]. The major reason for the observed 
incompatibility of organic-solvent/bulk phase partitioning and 
membrane is that in a membrane a solute will not be disturbed  

 
homogeneously but rather, a gradient is formed that varies 
with the composition and geometry of membrane [7]. The high 
degree of ordering of solutes in a lipid bi layer compared with a 
bulk liquid phase also significantly changes the thermodynamic 
and partitioning. Never the less good correlation between 
the partition coefficient of various lipophilic compounds in 
membrane /buffer and octanol/water two phase’s systems has 
been observed [8].

Material and Methods 

 In the present investigation partition coefficient or 
distribution coefficient is determined experimentally by 
n-Octanol and buffer as solvent. ClogP is most widely used 
method for estimation of theoretical value of logP [9]. The ClogP 
method has improved considerably over the years to cover most 
neutral compound. Chemicals used are Specrtophotometric 
grade n-Octanol, Sodium Chloride, Disodium Hydrogen 
Phosphate Potassium Chloride and triple distilled water.

Measurement by Shake Flask Method 

 Distribustion coefficient (logD) of hydroxamic acid between 
n-Octanol and phosphate buffer (at 7.4) was determined at 25 
°C by the shake flask method. Before partitioning of hydroxamic 
acid, the buffer (pH-7.4) and n-Octanol were saturated with 
each other .A carefully weighed (1mg) of hydroxamic acids was 
dissolved in octanol/buffer.

Result and Discussion

Distribution coefficient

Distribution coefficient LogD is calculated from following 
equation [4], LogD=Coct- Cbuffer/ Cbuffer × Vbuffer /Voct [1].
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Where, Coct is concentration of octanol and Cbuffer is 
concerntration of buffer and Vbuffer is the volume of buffer 
(10ml) and VOCT is volume of Octanol (5ml). The data of all ten 
compounds are reported in Table 1.

Hydrophobic Parameter of Hydroxamic Acid 

Hydroxamic parameter is calculated by expression, 

x = LogDx-Log DH [2]

x = Hydrophobic parameter 

 Dx = distribution coefficient of parent compound 

DH = distribution coefficient of derivatives.

The reference system is n-octanol /buffer. The value is given 
in calculation of ClogP data.

Calculation of ClogP Data

The ClogP program is based on the fragmental method 
developed by Leo & Hansch [4] and has become the standard 
in the field of rational drug design. ‘Fragment Constant’ method 
is based on chemical structure of the compound processed. It 
divides molecules into fragments and uses the constants of these 
fragments and correlation factors taken from its data for logP 
calculation method [9]. The Bio-loom program of BioByte Corp. 
was utilized to calculate ClogP for ten hydroxamic acids. The 
values are reported in Table 1.

Table1:  LogD7.4 , X , ClogP value of Hydroxamic Acids.

Sel. No Name of Compound LogD7.4 xp ClogP

1 N-phenyl benzo 0.0998 - 2.32

2 N-phenyl-4-nitrobenzo 0.2066 -0.1067 2.483

3 N-phenyl-p-chloro benzo 0.1495 -0.0497 3.229

4 N-O-tolyl benzo 0.2059 -0.1061 2.819

5 N-m-chlorobenzo 0.2007 -0.1009 3.285

6 N-P-Tolylbenzo 0.2038 -0.1039 2.819

7 N-O-Chlorobenzo 0.0152 0.0847 3.285

8 N-phenyl-m-nitrobenzo 0.0026 0.0973 2.483

9 N-phenyl-O-methyl benzo 0.1543 -0.0544 2.819

10 N-phenyl-P-methyl benzo 0.1941 -0.0943 2.819

Conclusion 

A detailed study of drug partitioning between polar (water/ 
buffer) and an apolar (n-octanol) environment is very important 
since some drug physico-chemical properties and in vivo 
behaviour can be determined on the basis of the phenomenon. 
The values of lipophilicity, logD7.4, are in the range from 
0.0152to 0.2066. The minimum value is obtained for N-Phenyl-
4-nitrobenzohydroxamic acid and maximum is for N-o-Tolyl 
Benzohydroxamic acid. The hydrophobic substitution constant 
πx are in the range from-0.1067 to 0.0973.
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