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CChheemm  22332233    Study Sheet #1 Topic : Structure and Bonding 

        Reference : Organic Chemistry 5th Ed. McMurry 
  
 I. Atomic Structure      pages  : 3-7   

Modern organic chemistry involving structure, mechanism and classification was facilitated by 

quantum mechanics. Before this organic chemistry was essentially descriptive with little 

underlying form. 

 

(i) The theory of quantum mechanics provides us with the concept of quantum numbers. With 

 quantum numbers we arrive at electronic orbitals, leading to the familiar concepts of S, P & D  

 orbitals : 

   principal n    = 1,2,3..   

   angular  l     =  0,1,2,3....n-1 

   magnetic ml  = -l,...0,...+l  l  =0 ml  = 0 

       l  =1  ml   = -1,0,+1 

   spin  ms  = 1/2 

 

 (ii) Pauli exclusion principle states that no two electrons can have the same four quantum 

 numbers. This leads to the allocation of at most 2 electrons per atomic (and molecular) orbital. 

 Filling orbitals follow the sequence of increasing n+l., the aufbau  principle, Hund's rule states  

 that the most stable electronic configuration maximizes the number of unpaired electrons 

  e.g C (6e-) n=1 l=0 ml=0 ms=1/2 1s2 

    n=2 l=0 ml=0 ms=1/2 2s2  

    n=2 l=1 ml=-1 ms=+1/2 2px
1  

    n=2 l=1 ml=0 ms=+1/2 2py
1  

 

 II. The nature of the Chemical Bond    pages : 8-12  

 (i) Chemical bond formation  is normally governed by the octet rule: 

  in forming bonds elements either gain, lose or share electrons with other elements so as 

  to achieve the valence occupancy of the group 8A (18) element in its row - this is normally 8. 

 This understanding allows for the construction of : Lewis Structures 
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 Giving us the various chemical bond properties e.g. bond order, bond length and its relationship to 

 bond order, bond energy and its correlation with bond strength, and bond polarity & dipoles arising 

 from differing electronegativities 

 

 To achieve a more basic understanding,both electronic and structural, one might turn to  molecular 

 orbital theory  or the valence bond approach.  
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 III. Hybridization and Structure     pages : 16-25 

 (i) With VB theory  each bond in the molecule is viewed seperately, resulting from the overlap of 

two   orbitals, one from each atom:   bonds form from the overlap of s orbitals or spn hybrids, and 

   bonds form from the overlap of p orbitals 

 

  
 

   

 (ii) One gets the concept of hybridization leading to very powerful stuctural predictions: 

   sp hybridization at an atom center give a linear structure e.g. H-CC-H 

   sp2 hybridization at an atom center gives a  planar structure e.g. 2HC=CH2  

   sp3 hybridization at an atom center gives a tetrahedral structure e.g. CH4 
 

 (iii) The more s character one has in a hybrid orbital then the more closely bound that orbital is to the  

 nucleus, due to the presence of nodal planes in the p orbitals. With the orbital bound to the nucleus  

 more closely then any bond formed by overlap of this orbital will result in a tighter, shorter &  

 stronger bond. 

 

 

 (iv) Geometrical Parameters 
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 IV. Drawing organic structures      pages : 62-63 

  Following Rules apply :  

 (i) one normally does not show carbon atoms, only the lines connecting them - representing the 

bonds 

 

 (ii) hydrogen atoms bonded to carbon are normally not shown, hydrogens are assumed to present in  

 such number as to complete the valency of the various carbon centers 

 

 (iii) all other heteroatoms and the hydrogens bonded to them are represented 

 

 V. Charged structures and the polar bond   pages : 36-44 

 (i) formal charge on an atom in a molecule : 

   (# valence e- in free atom)  - (1/2 bonding e-) - (# nonbonding e-) 

  Most organic molecules are composed of neutral atoms e.g. ethane 

   

 (ii) Much more common is the existence of the polar covalent bond. This arises from the differing  

  electronegativities of the participating atoms; electronegativity being defined as a measure of the 

  strength with which atoms attract electrons. 

  Thus a bond between carbon and an element such as oxygen, while still being a covalent bond 

  with the electrons being shared (as distinct from ionic), will nevertheless involve an unequal 

  sharing of these electrons e.g. 3HC (+) - O (-)H alcohols 

       3HC- O (-)- (+)H 

  This is termed the inductive effect - the movement of electron density through the  bonds 

  of a molecule - correlates with the e/n value of the atoms involved in the bond. 

 

 (iii) Where the polarity of the individual bonds in a compound, in addition to lone pairs and formal  

 charges, contribute to a net  polarity in the molecule then the molecule is said to have a   

 dipole moment. e.g. CH4 and CX4 where X is any halide  = 0 D 

     CH3-OH     = 1.70 D 

 


