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[SP-1]:
An aromatic liquid C6H7N (A) reacts with Acetic anhydride/Acetic acid mixture under reflux to give colorless solid (B) C8H9NO. Compound (B) undergoes nitration to give two isomeric  o -& p-nitro derivatives C8H8N2O3 (C)&(D) separated by crystallization from methanol.  Reaction of both (C) &(D) with  70% sulfuric acid under reflux gave the corresponding isomeric  o-& p- nitro derivatives C6 H6 N2O2 (E) & (F).  
1)  Write the names, and Draw the structural formulas of Compounds (A        F).                                                       [3]

2) illustrate this series of reactions.                                    [2]
3)  Draw the canonical structures for compounds (A) & (E)

    & (F)                                                                                  [2]

4)  Arrange  compounds (A) & (E) & (F) according their

 decreasing order  of their rate of reaction with acids.       [3]

5)  Monitor the following changes in this series of reactions:
i) Functional groups.                                   [1]

ii) Reaction type for each step.                    [1] 

iii) Change in the IR Bands when we move from compound (A to B-C- F).                          [2]
iv) Change in 1H. N. M. R. signals, when we move from compound (A to B-C-F).                   [2]

v) Change in the molecular ion masses when we move from compound (A to B-C-F).         [2]
vi) change in the 1C. N. M. R. signals, when we move 

         from compound (A to B-C-F).                   [2]
                                                          TOTAL= [20]

م 
SP-2:
    An aromatic liquid C7H6 O (A) reacts with alco. KCN under reflux to give pale  yellow solid C14H12 O2 (B). Compound (B) reacts with Conc. Nitric acid under reflux to give yellow solid C14H10 O2 (C).  Reaction of (C) with KOH / alcohol under reflux followed  by treatment with dil.suphuric acid gives colorless solid C14 H12O3 (D) 

1)  Write the names, and Draw the structural formulas of Compounds (A         D).                                                [4]
2) illustrate this series (from  Step1 to  Step-3 ).                  [2]
3)  Draw the canonical structures for (A) & (C).                   [2]
4) Write the mechanism of step-1 & step -3.                        [2] 

5)  Monitor the following changes in this series of  reactions:
                i)Change in electron denisty on the Carbonyl carbon 

                    after addition of the cyanide ion.                      [1] 

ii) Change in the functional groups.                     [1]
iii) Change in the IR Bands when we move from compound (A to B-C- D).                                     [2]
iv) Change in 1H. N. M. R. signals, when we move from compound (A to B-C-D).                                      [2]
v) Change in the 1C. N. M. R. signals, when we move    

     from compound (A to B-C-D).                        [2]
vi) Change in the molecular ion masses when we move 

     from compound (A to B-C-D).                        [2]
