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Sumnary: The static permittlvltles of seven polar molecules of biological interest have 
been determined in water and ethane dial, and estimates have been made of 
their effective dipole moments. 

In a recent article' the experimental dipole moments were reported for model compounds 

corresponding to the thlourea, cyanoguanidlne and l.l-dlamlno-2-nltroethene moieties 

present In three H2 receptor histamine antagonists, Including clmetldlne. The present 

communication reports dipole moment measurements made on a further seven polar 

compounds2 of potential interest, for which no experimental dipole moments were 

hitherto available. These Include the blologically-important bases cytosine (5) 

(4-aminopyrlmldin-2-one), Isocytoslne (4) (2-aminopyrlmldin-4-one) and glycocyamldlne 

(1) (2-amino-2-lmldazolln-4-one), two potentially zwltterionlc compounds, 2-amino-3- 

hydroxypyridlne (6) and p-hydroxybenzamidlne (7) and two novel compounds, 2-methylamlno- 

3-nltropyrrole (3) and 2-methylamino-3-nitro-4,5-dihydropyrrole (2). 

In compounds l-5, dipole moments arlse mainly as the result of resonance contrlbutlons 

from zwltterionlc species, whereas In compounds 6 and 7, analogous dlpolar zwitterlons 

are generated by tautomerism. 
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Permlttlvity measurements were made at frequencies below 100 MHz using a Boonton 33A 

bridge as described elsewhere3, employing water or ethane dlol (E.O.) as solvent due 

to poor solubility In less polar 

parameters are given in table 1. 

calculated according to equation 

solvents. The values obtained for the experimental 

together with the effective dipole moments, gtr. 
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Table 1 Dielectric parameters In water and ethane dial at 25' 

Compound Concn. (C) Static Olelectrlc Effective dlpole moment 

kg.mT3 (solvent) Permittlvity (c,) Increment (A) gtp debyes 

1 34.1 (H20) 84.9 8.44 16.7 + 0.5 

2 92.6 (H20) 91.0 17.9 17.8 f 0.3 

39.7 (E.O.) 47.7 7.24 17.3 * 0.3 

3 7.4 (H20) 79.05 1.21 * 

21.9 (E.O.) 43.63 2.73 14.2 +- 0.5 

4 6.4 (H20) 79.1 1.2 * 

20.8 (E.O.) 43.75 2.82 13.1 +- 0.5 

5 5.6 (H20) 78.94 0.99 * 

6 29.2 (H20) 81.8 5.27 15.1 +- 0.6 

7 21.5 (E.O.) 48.25 7.34 23.0 + 0.4 

l Mean value approximately 15 debyes with an upper limit of 25 debyes. 
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As some of the compounds In the present study were only sparingly soluble In water, it 

was convenient to use an alternative solvent. Dipole moment measurements in ethane dial 

have previously been noted' to be comparable with those measured In water, and this 

obtains in the present study for compound 2, where solubillty In each solvent IS 

sufflclently high to glve reliable results. 

For compounds 1 and 2, sufflclent concentrations In water were attainable to allow 

dipole moments to be calculated to within 0.50. The solubllltles of compounds 3,4 and 5 

In water were relatively low, and the values of gtp calculated for these solutions are 

therefore much less rellable, and hence only approximate values are given for these. 

Fortunately, compounds 3 and 4, and also compound 7 are reasonably soluble In ethane 

dlol, and In each case, errors In gtp are estimated to be no greater than 0.5D. 
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A = dielectric increment = Cs-C+V(C-Cm ); co = permittiv~ty of free space; 

=S 
= static permlttlvity of solution; c = static permlttlvlty of pure solvent (78.3 

and 41.6 for water and E.O. respectively) at 25“C; cm = Infinite frequency of pure 

solvent (5 and 4 for water and E.D. respectively); k = Boltzmann constant; 

N = Avogadro constant; T = absolute temperature; H = molecular weight of solute; 

C = concentration of solution (kg.mm3); g = Klrkwood correlation parameter; 

V = volume fraction = (w/p)v; w = weight of solute dissolved In solvent of total 

volume v; p = denslty of solute 
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