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(Time: Three Hours)    (Marks: 80) 

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 provided with question paper are allowed 

 

Q.1. (a) Answer any four questions     (1 mark each) 4 

 i. Predict m/z of molecular ion of ethyl chloride  

 ii. Predict the base peak for n-propanol  

 iii. Give the number of signals in 13C NMR of 1,4-dimethyl benzene  

 iv. State an example of a molecule containing D2O exchangeable protons  

 v. Calculate index of hydrogen deficiency for C7H4Cl2O  

 vi. Predict the number of signals in 1H NMR of CH3-CH2-C C-CH2-CH3  

 (b) Answer any eight questions     (2 marks each) 16 

 i. Predict UV λmax of: 

 

 

 ii. Predict UV λmax of: 

 

 

 iii. How will you distinguish between the following by 1H NMR spectroscopy?  

 

 

 iv. 

 

 

 

 

 

 

 

 

 

How you will distinguish between the following by IR spectroscopy? Give 

distinguishing spectral data. 
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v. How will you distinguish between the following by mass spectrometry? 

 
 vi. How will you distinguish between by 13C NMR spectroscopy 

 

 

 vi. Depict one fragmentation pathway for: 

 

 

 viii. Predict 1H NMR spectrum of the following giving δ value, splitting pattern and ratio 

of proton intensity. Do not give ranges  

 

 

 ix. Predict the IR spectrum of: 

 

 

 x. A compound with molecular formula C3H6O gives bands at 2944 and 1710 cm-1 in IR 

spectrum Predict its structure and justify your answer. 

 

 

Q.2.  Answer any five questions     (8 marks each) 40 

 a. Predict IR spectrum, 13C NMR and 1H NMR spectrum of : 

 

 

and 
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 b. 

 

 

i. 

 

 

 

 

ii. 

How will you distinguish between following compounds using any one spectral 

technique. Give distinguishing spectral characteristics. If mass spectrometry is used 

one fragmentation pathway has to be depicted 

 

 

 

 c. An organic compound with molecular weight 120 has the following spectral 

characteristics: 

 IR:  3062-2907, 1608, 1473 cm-1  
1H NMR: δ7.2 (s, 10.4sq), 2.26(s, 3.1sq) 

Deduce the structure and justify your answer. Predict the 13C NMR of the compound. 

 

 d. A compound with molecular formula C9H12O3S has the following spectral 

characteristics: 

IR: 3050, 1600, 1315, 1175 cm-1  
1HNMR: δ1.3(t, 3H), 2.4(s, 3H), 4.1(q, 2H), 7.1-7.8(dd, 4H) 

Deduce the structure and justify your answer. Depict one fragmentation pathway for 

this compound 

 

 e. A hydrocarbon with molecular formula C8H18O shows the following spectral 

characteristics: 
1H NMR: δ 1.0 (t, 3H), 1.5 (m, 4H), 3.5 (t, 2H) 
13C NMR: 14.2 (q), 20.9 (t), 29.5 (t), 54.2 (t) 

Deduce the structure of the compound and justify your answer. Depict one 

fragmentation pathway for this compound 

 

 f. A compound with MW 119 has following spectral characteristics: 

IR: 3500, 3350 and 1608cm-1 
1H NMR: δ1.1 (d, 18.1 sq), 1.5(bs, 12.5sq., D2O exchangeable), 3.6(m, 5.9 sq.),     7.29 

(m, 29.7sq.). 

Deduce the structure and predict 13C NMR for the same 

 

 g. Predict IR and 1H NMR of the following compound. Depict two fragmentation 

pathways for this compound one involving fission and the other rearrangement. 
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Q.3.  Answer any five questions     (4 marks each) 20 

 a. Distinguish between the following using a suitable spectral technique 

O

CH3

O

CH3  

 

 b. A compound with molecular formula C4H7BrO2 has the following spectral 

characteristics: 
1H NMR: δ1.1 (t, 3H), 2.1 (m, 2H), 4.3(t, 1H), 11.2(s, 1H) 

Predict its structure and justify your answer 

 

 c. A compound with molecular weight 140 shows following spectral 

characteristics: 

IR bands at 2960, 2200, 1720 cm-1 
13C NMR: 13.5(q), 18.2 (t), 21.9 (t), 29.3 (t), 52.8 (q), 72.9 (s), 89.8 (s),       

150.4 (s) 

Predict its structure and justify your answer. 

 

 d. A compound with molecular formula C5H6O3 has following spectral 

characteristics: 
1H NMR: δ2.2 (d, 2H), 2.5 (m, 1H), 1.2 (d, 3H) 

IR:2931, 1820, 1790 and 1100 cm-1 

Deduce its structure and justify your answer. 

 

 e. Predict the IR and 1H NMR of the structure given below and justify your 

answer 

 

 

 f. Predict the IR and 13C NMR spectra for: 

 

 

 g. Depict two fragmentation pathways for: 
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