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[Time: 3 Hours] [ Marks:75]

Please check whether you have got the right question paper. 
N.B: (1) All questions are compulsory 

(2) Figures to the right indicate full marks 
(3) Answer all the sub-questions together and in order 
(4) Spectral correlation tables are allowed

 

Q.1  (a)  Answer any four questions     (1 mark each)   
                                                   
(i) Predict the number of signals in the 13C NMR spectrum of o dichlorobenzene 
(ii) Predict the number of signals in the 1H NMR spectrum of hexan-3-one 
(iii) Draw structure of the ion responsible for the base peak in mass spectrum of n propanol 
(iv) Calculate the index of hydrogen deficiency for C8H7N 

(v) Give the coupling constant value for cis coupled protons for substituted alkene 
(vi) Arrange the following in increasing order of frequency for C=O stretch 
      Aliphatic ketones, αβ unsaturated ketone, αβ unsaturated amide 
 

(4)

  (b)   Answer any eight questions         (2 Marks each) 
 
(i) Predict UV λmax of   

 
 
(ii) Predict UV λmax of 

 
 
(iii) How will you distinguish between the following by 1H NMR spectroscopy? Give 
distinguishing spectral data 
 

         and             

 

        
(16) 
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(iv) How will you distinguish between the following compounds by IR spectroscopy? Give 
distinguishing spectral data 

 and      

(v) How will you distinguish between the following by mass spectrometry? Give distinguishing 
spectral data 
 

        and   

(vi) How will you distinguish between the following by 13C NMR spectroscopy? Give 
distinguishing spectral data 

   and       

(vii) Depict one fragmentation pathway for 1-methylcyclohexene? 
(viii) Predict 1H NMR spectrum of the following giving δ value, splitting pattern and ratio of 
proton intensity. Do not give ranges. 
 

 
  
 
(ix) A compound with molecular formula C4H6O4 gives only two 13C NMR signals while  1H 
NMR shows only one 2 signals, at and δ22. Deduce the structure and justify your answer 
 
(x) Predict the IR spectrum of aniline. 
 

Q.2    Answer any five questions (5x7 marks) 35 
 a 

 
 
 
 
 
 

 Predict IR spectrum, 13C NMR and 1H NMR spectrum of  
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c 
 
 
d 
 
 
 
 
 
 
e 
 
 
 
 
 
 
 
 
f 
 
 
 
 
 
 
 
 
 
 

How will you distinguish between following compounds using spectral techniques? Give distinguishing 
spectral characteristics. If mass spectrometry is used, one fragmentation pathway must be depicted 
 

(i)      and   

 

(ii)              and          

 
 
Write all possible structures for compound with molecular formula C4H8O and whose IR spectrum 
shows a band at around 1720 cm-1. Predict 13C NMR and 1H NMR of each structure.  
 
A compound with molecular weight 134 has a prominent band at 1693 cm-1 in its IR spectrum.   The 
1H NMR spectrum shows two singlets in the ratio of 2:1 at δ8 and δ 10. 13C NMR spectrum gives 3 
signals at δ 130(d), 139(s) and 191 (d). Mass spectrum shows m/z   134, 133, 105, 77, 51 and 29. 
Predict the structure and justify your answer.  Depict how fragments 133 and 29 are formed.      
 
 
A compound with molecular weight 156 shows IR bands at 3060, 2935, 2200 and 1600 
 cm-1. 
The 1H NMR spectrum shows the following spectral characteristics 
             δ 7.3 s 40 squares 
                2.6 s 40 squares 
The 13C NMR spectrum shows the following signals 
            δ168 s, 136 s, 125 d, 30 t. 
Deduce the structure and justify your answer.   
 
A compound with molecular formula C10H12O3 has a prominent band at 1742 cm-1 in its IR   
spectrum.                                                                                                                                                   
             The 1H NMR spectrum shows the following spectral characteristics 
             δ 7.9 dd 2H 
                6.9 dd 2H 
                4.0 q 2H 
                3.8 s 3H 
                1.4 t 3H                 
          Predict the structure and justify your answer          
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g 
 
 

 
Predict the 1H NMR and mass spectrum of p methoxyisopropyl benzene. Depict two fragmentation 
pathways for the molecule, one involving fission and the other rearrangement  
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a 
 
 
 
 
 
 
 
 
 
 
 
 
b 
 
 
c 
 
 
 
d 
 
 
 
e 
 
 
 
f 
 
 
g 

 
Answer any 5 questions (5x4 marks) 
 
 Distinguish between the following using a suitable spectral technique     
 
 
 

O

CH3

CH3

    and       O

CH3

CH3

 
    
 
 Draw all possible structural isomers of C3H6O. Predict the number of signals in 13C NMR of 
each isomer 
 
 A compound with molecular formula C4H8O2 has an IR band at 1150, a 1H NMR singlet at δ 
3.95 and one signal at δ 66.5 in its 13C NMR spectrum. Predict its structure and justify your 
answer. 
 
 A compound has m/z values of 112,114 and 116 in the molecular ion region of the mass 
spectrum. The 1H NMR spectrum has two doublets of equal intensity at δ 4.1 and 9.2. Deduce 
the structure and justify your answer. 
 
 A compound with molecular weight 123 has following spectral characteristics  
1H NMR: δ 8.1 (2H, m), 7.5 (3H, m) and it shows IR bands at 3030, 1600, 1550, 1500 cm-1. 
 Deduce its structure and justify your answer. 
 
 
Predict the IR and 13C NMR spectra for p- nitrobenzaldehyde 
 
  
Depict two fragmentation pathways for pentan2-one, one involving fission and the other 
involving rearrangement 
 

 

_______________ 
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