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ABSTRACT 

Acids and bases are widespread in organic molecules. In studying organic molecules as acids and bases, we will 

learn some fundamental ideas about how the structure of a molecule controls its acidity or basicity. We will use these 

fundamental ideas of structural effects on chemical reactivity of various applications like in drugs , synthesis of complexes 

, coordination chemistry, as a reagent and other. 
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INTRODUCTION 

Basic atoms in a molecule will have lone pairs, to accept the proton. One problem is that the lone pairs are not 

always shown,. The lone pairs can be on a neutral (uncharged) atoms (N, P, O, S) or on an anionic (negatively charged) 

atoms (C, N, O, S, X).  

The basic character of amines is due to the presence of unshared electron pair on nitrogen atom, which accepts 

proton. Due to positive inductive effect of alkyl groups the electron density at nitrogen atom increases and makes the 

unshared electron pair more available for protonation. Thus it is expected that the basicity of organic compounds i.e amines 

should be in the order tertiary > secondary >primary. 

Effect of Groups on Acidity:  

HF > H2O > 
NH3 > CH4  

Electro negativity: When comparing atoms within the same row of the 
periodic table, the more electronegative the anionic atom in the 
conjugate base, the better it is at accepting the negative charge. 

HI > HBr > HCl 
> HF 

Size: When comparing atoms within the same group of the periodic 
table, the easier it is for the conjugate base to accommodate negative 
charge (lower charge density). The size of the group also weakens the 
bond H-X  (note this trend should be applied with care since it only 
works within a group). 

RCO2H > ROH 

Resonance: In the carboxylate ion, RCO2
- the negative charge is 

delocalised across 2 electronegative oxygen atoms which makes it 
more stable than being localised on a specific atom as in the 
alkoxide, RO-. 

 
Effect of Groups on Basicity  

CH3
-
 > NH2

- > 
HO- > F- 

Electro negativity: When comparing atoms within the same row of the 
periodic table, the more electronegative the atom donating the electrons is, 
the less willing it is to share those electrons with a proton, so the weaker 
the base. 

F- > Cl-  > Br-  > I-  
Size: When comparing atoms within the same group of the periodic table, 
the larger the atom the weaker the H-X  bond and the lower the electron 
density making it a weaker base. 
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 RO-  >  RCO2
-  

Resonance:
delocalised across 2 electronegative atoms which makes it the electrons 
less available than when they localised on a specific atom as in the 
alkoxide,

 

Fluoride ion is the most stable in this series because it’s the most electronegative; carbon is the least stable 

because it’s the least electronegative. 

Because of this, we were able to say that H

And H-CH3 (methane) was the least acidic, because it had the least stable conjugate base.

                                                                                                              

                                                                                                                            

Resonance: In the carboxylate ion, RCO2
- the negative charge is 

delocalised across 2 electronegative atoms which makes it the electrons 
less available than when they localised on a specific atom as in the 
alkoxide, RO-. 

 

Figure 1 

Figure 2 

Fluoride ion is the most stable in this series because it’s the most electronegative; carbon is the least stable 

Because of this, we were able to say that H-F was the most acidic, because it had the most stable conjugate base.

Figure 3 

was the least acidic, because it had the least stable conjugate base.
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less available than when they localised on a specific atom as in the 

 

 

Fluoride ion is the most stable in this series because it’s the most electronegative; carbon is the least stable 

because it had the most stable conjugate base. 
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The methoxide anion is the most stable (lowest energy, least basic) of the three conjugate bases,

anion is the least stable (highest energy, most basic).

We can use the same set of ideas to explain the difference in basicity between water and ammonia.

Examples: 

When moving vertically within a given column of the 

acidity. This is best illustrated with the halides: basicity, like electronegativity,

                                                                                                                             

                                                                                                                            

Figure 4 

methoxide anion is the most stable (lowest energy, least basic) of the three conjugate bases,

anion is the least stable (highest energy, most basic).  

We can use the same set of ideas to explain the difference in basicity between water and ammonia.

Figure 5 

 

Figure 6 

When moving vertically within a given column of the periodic table, we again observe a cl

This is best illustrated with the halides: basicity, like electronegativity, increases as we move up the column.

 

Figure 7 
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methoxide anion is the most stable (lowest energy, least basic) of the three conjugate bases, and the ethyl 

We can use the same set of ideas to explain the difference in basicity between water and ammonia. 

 

 

periodic table, we again observe a clear periodic trend in 

as we move up the column.  
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Onversely, acidity in the haloacids increases as we move

In order to make sense of this trend, we will once again consider the stability of the conjugate bases.

fluorine is the most electronegative halogen element, we might expect fluoride to also b

fact, it is the least stable, and the most basic!

atom trumps its electronegativity with regard to basicity.

fluorine, so in an iodine ion, the negative charge is s

All three hereocyles have an atom with at least one lone electron pair

evidenced both by physical and chemical properties.

Reactivity in electrophonic substitution:

Example: 

                                                                                                              

                                                                                                                            

, acidity in the haloacids increases as we move down the column. 

In order to make sense of this trend, we will once again consider the stability of the conjugate bases.

fluorine is the most electronegative halogen element, we might expect fluoride to also be the least basic halogen ion. 

stable, and the most basic!  It turns out that when moving vertically in the periodic table, the

atom trumps its electronegativity with regard to basicity. The atomic radius of iodine is approximately twice that of 

in an iodine ion, the negative charge is spread out over a significantly larger volume:

 

Figure 8 

ree hereocyles have an atom with at least one lone electron pair, involved to the aromatic conjugation. It is 

evidenced both by physical and chemical properties. 

Reactivity in electrophonic substitution: 

Figure 9 

Figure 10 
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In order to make sense of this trend, we will once again consider the stability of the conjugate bases.  Because 

e the least basic halogen ion. But in 

It turns out that when moving vertically in the periodic table, the size of the 

The atomic radius of iodine is approximately twice that of 

larger volume: 

involved to the aromatic conjugation. It is 
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To reiterate: acid strength increases as we move to the right along a row

down a column. 

Inductive Effect: He presence of the chlorines clearly increases the acidity of the carboxylic acid group, but the 

argument here does not have to do with resonance delocalization, because no additional resonance contributors can be 

drawn for the chlorinated molecules. Rather,

Inductive Effect. A chlorine atom is more electronegative than a hydrogen, and thus is able to ‘induce’, or ‘pull’ 

electron density towards itself, away from the carboxylate group.

out the electron density of the conjugate base, which as we know has a stabilizing effect.

substituent is called an  

Electron-with Drawing Group

not as dramatic as the delocalizing resonance effect illustrated by the difference in pK

carboxylic acid. In general, resonance effects

The inductive electron-withdrawing effect of the chlorines takes place through covalent bonds, and its influence 

decreases markedly with distance – thus a chlorine two carbons away from a carboxylic acid group has a decreased effect 

compared to a chlorine just one carbon away.

                                                                                                                             

                                                                                                                            

Figure 11 

To reiterate: acid strength increases as we move to the right along a row of the periodic table, and as we move 

Figure 12 

presence of the chlorines clearly increases the acidity of the carboxylic acid group, but the 

argument here does not have to do with resonance delocalization, because no additional resonance contributors can be 

drawn for the chlorinated molecules. Rather, the explanation for this phenomenon involves something called the

. A chlorine atom is more electronegative than a hydrogen, and thus is able to ‘induce’, or ‘pull’ 

electron density towards itself, away from the carboxylate group. In effect, the chlorine atoms are helping to further spread 

out the electron density of the conjugate base, which as we know has a stabilizing effect.

Group. Notice that the pKa-lowering effect of each chlorine atom, while significant, is 

not as dramatic as the delocalizing resonance effect illustrated by the difference in pKa values between an alcohol and a 

effects are more powerful than inductive effects. 

withdrawing effect of the chlorines takes place through covalent bonds, and its influence 

thus a chlorine two carbons away from a carboxylic acid group has a decreased effect 

ed to a chlorine just one carbon away. 
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of the periodic table, and as we move 

 

presence of the chlorines clearly increases the acidity of the carboxylic acid group, but the 

argument here does not have to do with resonance delocalization, because no additional resonance contributors can be 

the explanation for this phenomenon involves something called the  

. A chlorine atom is more electronegative than a hydrogen, and thus is able to ‘induce’, or ‘pull’ 

ct, the chlorine atoms are helping to further spread 

out the electron density of the conjugate base, which as we know has a stabilizing effect. In this context, the chlorine 

lowering effect of each chlorine atom, while significant, is 

values between an alcohol and a 

withdrawing effect of the chlorines takes place through covalent bonds, and its influence 

thus a chlorine two carbons away from a carboxylic acid group has a decreased effect 
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Basicity of Aliphatic Amines : 

Aliphatic Amines: They are primary amines which when formed in the replacement of one of the hydrogen atom 

in the ammonia by an alkyl group. The most important 

etc. 

Whereas in the case of secondary amines two alkyl substituent gets attached with the nitrogen with the 

replacement of hydrogen. E.g.Dimethylamine, methyl ethanolamine etc.

In an aliphatic amine, the non bonding electron pair on

with a proton. 

Aromatic Amines: in this case the nitrogen atom present in the amines gets attached with the aromatic rings in 

the anilines. Thus the alkaline character of the aromatic ring decreases based on the substituent added. But the presence of 

the amine group increases the activity of the aromatic ring due to the electron donating effect.

On the other hand, in aromatic amines, the non

resonance.  

                                                                                                              

                                                                                                                            

 

Figure 13 

Figure 14 

: They are primary amines which when formed in the replacement of one of the hydrogen atom 

in the ammonia by an alkyl group. The most important primary amines in this class includes Methylamine, ethanolamine 

Whereas in the case of secondary amines two alkyl substituent gets attached with the nitrogen with the 

replacement of hydrogen. E.g.Dimethylamine, methyl ethanolamine etc. 

Figure 15 

an aliphatic amine, the non bonding electron pair on N atom is localized and is fully available for coordination 

: in this case the nitrogen atom present in the amines gets attached with the aromatic rings in 

s the alkaline character of the aromatic ring decreases based on the substituent added. But the presence of 

the amine group increases the activity of the aromatic ring due to the electron donating effect.

On the other hand, in aromatic amines, the non-bonding electron pair is delocalized into the benzene ring by 
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N atom is localized and is fully available for coordination 

: in this case the nitrogen atom present in the amines gets attached with the aromatic rings in 

s the alkaline character of the aromatic ring decreases based on the substituent added. But the presence of 

the amine group increases the activity of the aromatic ring due to the electron donating effect. 

ing electron pair is delocalized into the benzene ring by 



Review in Acidity and Basicity of Compounds                                                                                                                             

  
                                                                                                     www.tjprc.org 

REFERENCES 

1. S . George . , ''Organic Chemistry" Mosby

2. P. Sykes ; "Agide Book to Mechanism in Oaganic Chemistry'' , 5

3. R . E . Brewster , W. E. McEwen ; 

4. B.A. Marry ; "Organic Reaction Mechanism" , Ch . 1, Jon Willey

5. L.F. Fieser and K.L. Eilliamson , 

270 . (1983) . 

6. F. A.Carey and R. J. Sundberg "Advanced Organic Chemistry" part A:strures and Mechanisms, 2

Press. New York, p. 243, (1983). 

7. Nagham M Aljamali ., As. J. Rech.,

8. C.O.Wilson and O. Givold, "Text book of Organic Medicinal and pharmaceutical Chemistry", 5

Medical Publishing Co. LTD, London coppy right. Cby. J. B. LippinCott Company (1966) .

9. Nagham M Aljamali ., As. J. Rech.,

10. Nagham M Aljamali., Int. J. Curr.Res.

11. Nagham M Aljamali., Int. J. Curr.Res.Chem.Pharma.Sci. 1(9): (2014):88

12. Y. Ju, D. Kumar, R. S. Varma, 

13. N. Iranpoor, H. Firouzabadi, B. Akhlaghinia, R. Azadi, 

14. Y. Liu, Y. Xu, S. H. Jung, J. Chae, 

15. D. S. Bhalerao, K. G. Agamanchi, 

16. Louis D. Quin and Tohn A. Tyrell, ''Fundamentals of Hete

17. Paula Yurkanis Bruice , ''Organic Chemistry '' , 6th Ed., publishing as prentice hall, (2011) .

18. TheophilEicher and Siegfried Hauptmann, ''The Chemistry Of Heterocy

19. Julio AlVarez–Builla, Juan Jose Vaquero and Jose Barluenga, "Moderen Heterocyclic Chemistry" , Wiley , 

(2011) .

                                                                                                                             

                                                                                                                            

Figure 16 

S . George . , ''Organic Chemistry" Mosby-Year Book . 1995 , Chp.14 , p. 589-649 (1995). 

P. Sykes ; "Agide Book to Mechanism in Oaganic Chemistry'' , 5th Ed ., Longman, (1974) .

R . E . Brewster , W. E. McEwen ; ''Organic Chemistry" , Ch . 30ed Ed ., p.638 , (1971) .

B.A. Marry ; "Organic Reaction Mechanism" , Ch . 1, Jon Willey sons ,(2005)  

L.F. Fieser and K.L. Eilliamson , ''Organic Experiment" 5th Ed ., DC . Heath and company Toronto , Canada , p. 

F. A.Carey and R. J. Sundberg "Advanced Organic Chemistry" part A:strures and Mechanisms, 2

Press. New York, p. 243, (1983).  

Aljamali ., As. J. Rech., 2014 , 7 ,9 , 810-838. 

C.O.Wilson and O. Givold, "Text book of Organic Medicinal and pharmaceutical Chemistry", 5

Medical Publishing Co. LTD, London coppy right. Cby. J. B. LippinCott Company (1966) .

Aljamali ., As. J. Rech., 2014 , 7 ,11. 

Aljamali., Int. J. Curr.Res. Chem. Pharma. Sci. 1(9): (2014):121–151. 

Aljamali., Int. J. Curr.Res.Chem.Pharma.Sci. 1(9): (2014):88- 120. 

Y. Ju, D. Kumar, R. S. Varma, J. Org. Chem., 2006, 71, 6697-6700. 

N. Iranpoor, H. Firouzabadi, B. Akhlaghinia, R. Azadi, Synthesis, 2004, 92-96. 

Y. Liu, Y. Xu, S. H. Jung, J. Chae, Synlett, 2012, 2663-2666. 

D. S. Bhalerao, K. G. Agamanchi, Synlett, 2007, 2952-2956. 

Louis D. Quin and Tohn A. Tyrell, ''Fundamentals of Heterocyclic Chemistry'' 9th Ed.,Wiley, New York , (2010) 

Bruice , ''Organic Chemistry '' , 6th Ed., publishing as prentice hall, (2011) .

TheophilEicher and Siegfried Hauptmann, ''The Chemistry Of Heterocycles'' 2nd Ed., Wiley , (2003) 

Builla, Juan Jose Vaquero and Jose Barluenga, "Moderen Heterocyclic Chemistry" , Wiley , 

(2011) .

                                                                                                                                                             71 

editor@tjprc.org                                          

 

649 (1995).  

Ed ., Longman, (1974) . 

Ed ., p.638 , (1971) . 

Ed ., DC . Heath and company Toronto , Canada , p. 

F. A.Carey and R. J. Sundberg "Advanced Organic Chemistry" part A:strures and Mechanisms, 2nded ., Plenum 

C.O.Wilson and O. Givold, "Text book of Organic Medicinal and pharmaceutical Chemistry", 5th Ed ., Pitman 

Medical Publishing Co. LTD, London coppy right. Cby. J. B. LippinCott Company (1966) . 

Ed.,Wiley, New York , (2010)  

Bruice , ''Organic Chemistry '' , 6th Ed., publishing as prentice hall, (2011) . 

cles'' 2nd Ed., Wiley , (2003)  

Builla, Juan Jose Vaquero and Jose Barluenga, "Moderen Heterocyclic Chemistry" , Wiley , 

(2011) .




