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The Islamia University Bahawalpur 
Department	
  of	
  Chemistry	
  

	
  
BS	
  (VIII	
  Semester)	
  CHEM-­‐02843	
  	
   	
   	
   	
   	
   Organic	
  Spectroscopy	
  	
  
Credit	
  Hours:	
  04	
  
	
  
Instructor:	
  	
  	
  	
  	
  	
  Prof.	
  Dr.	
  Shazia	
  Anjum	
  
Class	
  Day:	
  	
  	
  	
  	
  	
  	
  Monday-­‐Thursday	
  

Class	
  Room:	
  	
  	
  	
  	
  	
  	
  Office	
  
Class	
  Timing:	
  	
  	
  	
  	
  4.00-­‐5:00	
  	
  pm	
  

 
Course Objectives:  
Students will acquire an adequate knowledge about fundamental and instrumental 
aspects of different spectroscopic techniques and will be able to perform structural 
elucidation of organic compounds using spectral data.  
Course Contents:  
UV-Visible:  
Basic concepts, electronic transitions, Lambert-Beer’s law, factors influencing the 
lambda max (λmax) values, Woodward rules for calculation of wavelength values.  
IR spectroscopy:  
Basic concepts, absorption mechanisms, functional group determination and 
factors affecting the absorption frequencies.  
1H-NMR and 13C-NMR:  
Chemical shift, factors affecting chemical shift, spin relaxation, spin-spin 
coupling, coupling constants, nuclear overhauser effect, 2-D NMR, COSY and 
HETCOR.  
Mass Spectrometry:  
Basic concepts; mass spectrometers, ionization techniques, different fragmentation 
patterns and structure elucidation, combined usage of IR, UV, NMR and Mass 
spectrometric data for structure elucidation of organic compounds having medium 
complexity.  
 
	
  
Week	
  	
  1	
   UV-­‐Visible:	
   Basic	
   concepts,	
   electronic	
   transitions,	
   Lambert-­‐Beer’s	
   law,	
   factor	
  

influencing	
  lambda	
  max	
  values	
  
Week	
  	
  2	
   Woodward	
  rules	
  for	
  calculation	
  of	
  wavelength	
  values	
  
Week	
  	
  3	
   Infra	
  red	
  spectroscopy:	
  Basic	
  Concept,	
  absorption	
  mechanism	
  
Week	
  	
  4	
   Functional	
   group	
   determination	
   and	
   factors	
   affecting	
   the	
   absorption	
  

frequencies	
  
Week	
  	
  5	
   Mass	
  spectrometry:	
  Basic	
  concepts,	
  mass	
  spectrometers,	
  ionization	
  techniques	
  
Week	
  	
  6	
   Different	
  mass	
  fragmentation	
  patterns	
  and	
  structure	
  elucidation	
  
Week	
  	
  7	
   Different	
  mass	
  fragmentation	
  patterns	
  and	
  structure	
  elucidation	
  
Week	
  	
  8	
   Review	
  
Week	
  	
  9	
   Mid	
  Term	
  Examination	
  



	
  
 
Week	
  	
  
10	
  

1HNMR:Basic	
  Concepts	
  

Week	
  	
  
11	
  

Chemical	
   shift,	
   factors	
   affecting	
   chemical	
   shift,	
   spin	
   relaxation,	
   spin-­‐spin	
  
coupling	
  

Week	
  	
  
12	
  

13CNMR:Basic	
  Concepts	
  

Week	
  	
  
13	
  

Nuclear	
  overhauser	
  effect,	
  2-­‐D	
  NMR,	
  COSY	
  and	
  HETCOR	
  

Week	
  	
  
14	
  

Combined	
   usage	
   of	
   IR,	
   UV,	
   NMR	
   and	
   Mass	
   spectrometric	
   data	
   for	
   structure	
  
elucidation	
  of	
  organic	
  compounds	
  having	
  medium	
  complexity.	
  

Week	
  	
  
15	
  

Combined	
   usage	
   of	
   IR,	
   UV,	
   NMR	
   and	
   Mass	
   spectrometric	
   data	
   for	
   structure	
  
elucidation	
  of	
  organic	
  compounds	
  having	
  medium	
  complexity.	
  

Week	
  	
  
16	
  

Combined	
   usage	
   of	
   IR,	
   UV,	
   NMR	
   and	
   Mass	
   spectrometric	
   data	
   for	
   structure	
  
elucidation	
  of	
  organic	
  compounds	
  having	
  medium	
  complexity.	
  

Week	
  	
  
17	
  

Review	
  

Week	
  	
  
18	
  

Final	
  Term	
  Examination	
  

	
  
APPOINTMENT	
  WITH	
  THE	
  INSTRUTORS	
  
Prof.	
  Dr.	
  Shazia	
  Anjum	
  will	
  be	
  available	
  in	
  her	
  office	
  Monday	
  to	
  Friday	
  during	
  office	
  hours.	
  

 
 
Recommended Books:  
1. William Kemp, Organic Spectroscopy, 3rd

 ed., Macmillan Press Ltd. Hong 
Kong (1991).  
2. Kalsi, P. S., Spectroscopy of Organic Compounds, 6th ed., New Age 
International, New Delhi, India, (2007).  
3. Yadav, L. D. S., Organic Spectroscopy, Springer, UK, (2005).  
4. Robert M. Silverstein, Francis X. Webster, David J. Kiemle, Spectrometric 
Identification of Organic Compound, 7th ed.,  John-Wiley & Sons, Inc., (2005). 
5. Hollas, J. M., Modern Spectroscopy, 4th ed., John-Wiley & Sons, Inc., (2004). 
6. Donald L. Pavia, Gary M. Lampman, George S. Kriz, Introduction to 
Spectroscopy, 3rd ed., Thomson Learning, Austraila, (2001). 
7. Williams, D. H. and Flemming, I., Spectroscopic Methods in Organic 
Chemistry, 6th ed., McGraw-Hill Higher Education, (2008).  
	
  
 

 

 



 

 

 

 

 

 

 

 

 

 

Lecture Notes 

 

 

 

 

 

 

 

 

 

 

 

 

 



UV-Visible: Basic concepts, electronic transitions, Lambert-Beer’s law, 

factor influencing lambda max values 

 

 

 
Electromagnetic Spectrum 

 



The Visible spectrum 

 
 

Instrumentation 
 

 
 



 

 

 

 

 



 

Principle of UV spectroscopy 
 

UV spectroscopy obeys the Beer-Lambert law, which states that: when a beam of 

monochromatic light is passed through a solution of an absorbing substance, the rate of 

decrease of intensity of radiation with thickness of the absorbing solution is proportional 

to the incident radiation as well as the concentration of the solution. 

The expression of Beer-Lambert law is:- 
 

A = log (I0/I) = Ecl 
 
Where, A = absorbance 

I0 = intensity of light incident upon sample cell 

I = intensity of light leaving sample cell 

C = molar concentration of solute 

L = length of sample cell (cm.) 

E = molar absorptivity 

 



From the Beer-Lambert law it is clear that greater the number of molecules capable of 

absorbing light of a given wavelength, the greater the extent of light absorption. This is 

the basic principle of UV spectroscopy. 

 
 

Electronic Transitions 

 
 



 

 

 



 
 

Solvents & Solution 

 
 

 

 



 

Effect of Conjugation 

 

 
 



 

 

 

 
 

 



Woodward rules for calculation of wavelength values 

 
 

 
 



 

 
 

 

 



 
Aromatic Compounds 

 
 



 
Deviation from Woodward Rules 

 
 

 
 



 
Applications of UV Spectrophotometry 
1. Detection of Impurities 

UV absorption spectroscopy is one of the best methods for determination of impurities in 

organic molecules. Additional peaks can be observed due to impurities in the sample and 

it can be compared with that of standard raw material. By also measuring the absorbance 

at specific wavelength, the impurities can be detected. 

Benzene appears as a common impurity in cyclohexane. Its presence can be easily 

detected by its absorption at 255 nm. 

2. Structure elucidation of organic compounds 

UV spectroscopy is useful in the structure elucidation of organic molecules, the presence 

or absence of unsaturation, the presence of hetero atoms. 

From the location of peaks and combination of peaks, it can be concluded that whether 

the compound is saturated or unsaturated, hetero atoms are present or not etc. 

3. Quantitative analysis 

UV absorption spectroscopy can be used for the quantitative determination of compounds 

that absorb UV radiation. This determination is based on Beer’s law which is as follows. 

A = log I0 / It = log 1/ T = – log T = abc = εbc  

Where ε is extinction co-efficient, c is concentration, and b is the length of the cell that is 

used in UV spectrophotometer. 



 

Other methods for quantitative analysis are as follows. 

a. calibration curve method 

b. simultaneous multicomponent method 

c. difference spectrophotometric method 

d. derivative spectrophotometric method 

4. Qualitative analysis 

UVabsorption spectroscopy can characterize those types of compounds which absorbs 

UV radiation. Identification is done by comparing the absorption spectrum with the 

spectra of known compounds. UV absorption spectroscopy is generally used for 

characterizing aromatic compounds and aromatic olefins. 

5. Dissociation constants of acids and bases. 

pH = PKa + log [A-] / [HA] 

From the above equation, the PKa value can be calculated if the ratio of [A-] / [HA] is 

known at a particular PH. and the ratio of [A-] / [HA] can be determined 

spectrophotometrically from the graph plotted between absorbance and wavelength at 

different pH values. 

6. Chemical kinetics 

Kinetics of reaction can also be studied using UV spectroscopy. The UV radiation is 

passed through the reaction cell and the absorbance changes can be observed. 

7. Quantitative analysis of pharmaceutical substances  

Many drugs are either in the form of raw material or in the form of formulation. They can 

be assayed by making a suitable solution of the drug in a solvent and measuring the 

absorbance at specific wavelength. 

Diazepam tablet can be analyzed by 0.5% H2SO4 in methanol at the wavelength 284 nm. 

8. Molecular weight determination 

Molecular weights of compounds can be measured spectrophotometrically by preparing 

the suitable derivatives of these compounds. 

For example, if we want to determine the molecular weight of amine then it is converted 

in to amine picrate. Then known concentration of amine picrate is dissolved in a litre of 



solution and its optical density is measured at λmax 380 nm. After this the concentration 

of the solution in gm moles per litre can be calculated by using the following formula. 

"c" can be calculated using above equation, the weight "w" of amine picrate is known. 

From "c" and "w", molecular weight of amine picrate can be calculated. And the 

molecular weight of picrate can be calculated using the molecular weight of amine 

picrate. 

9. As HPLC detector 

A UV/Vis spectrophotometer may be used as a detector for HPLC. The presence of an 

analyte gives a response which can be assumed to be proportional to the concentration. 

For more accurate results, the instrument's response to the analyte in the unknown should 

be compared with the response to a standard; as in the case of calibration curve. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Infra red spectroscopy: Basic Concept, absorption mechanism 

 
 

 



 
 

 

 

 



 

 
 



 
 

 

 

 

 



 

 
 



 

 
 

 



 

 

 



 

 



 

 



 
 

 



 

 



 

 
 

 



 

 
 

 

 



 

 



 

 
 

 



 

 
 



 

 
 



 

 
 



 



 



 



 
 

Mass spectrometry: Basic concepts, mass spectrometers, ionization 

techniques 

 
 

Basic concepts 

 



 
 

 

 



 
 

Different mass fragmentation patterns and structure elucidation 

 

 
 



 

 



 
 

 



 



 

 



 

 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



1HNMR:Basic Concepts 

 

 

 
 



 

 

 
 

 
 



 

 

 



 

 

 

 



 

 



Chemical shift, factors affecting chemical shift, spin relaxation, spin-spin 

coupling 

 

 
 



 

 



 

 
 



 

 

 
 



 

 
 

 



 

 
 

 



 

 

 
 

 

 

 



 

 



 

 

 

 



 

 

 
 



 

 



 

 

 



 

 

 



 

 

 

 
 



 

 

 
Coupling Constant (J) 

 



 

 



 

 



 

 

 



 

 

 
 



 

 



 

 
Nuclear Overhauser Effect 

 



 



 

 
 

 



 
 

 



 
 

Combined usage of IR, UV, NMR and Mass spectrometric data for 

structure elucidation of organic compounds having medium complexity 
 

Structure elucidations of problems 1-250 from the book of ‘Organic 

Structures from Spectra, 4th Edition by L.D. Field, S. Sternhell and J. R. 

Kalman.  

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

Class Tests 
 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

Class Test:1  

Describe rules for splitting of proton signals in 1HNMR. 

 

Class Test:2 

Describe factors influencing coupling constants in 1HNMR. 

 

Class Test:3  

Elucidate structures of following compounds based on provided spectral data:   

a) C3H5Cl3  
singlet, δ 2.2, 3H  
singlet, δ 4.0, 2H  
	
  

b) C5H10Br2  
doublet,   δ 0.9, 6H  
multiplet, δ 1.5, 1H  
triplet,     δ 1.85, 2H  
triplet,     δ 5.3, 1H  

c) C3H8O  
IR: broad peak near 3400 cm-1  
nmr: doublet,  δ 1.2, 6H  
broad singlet, δ 2.0, 1H  
septet,            δ 4.0, 1H  

d) C10H12O 
 IR: peak at 1710 cm–1  
nmr: singlet, δ 2.1, 3H  
multiplet,      δ 3.0, 4H  
multiplet,	
  	
  	
  	
  	
  δ	
  7.1,	
  5H	
  

e) C5H10  
triplet,      δ 0.9, 3H  
multiplet, δ 1.5, 2H  
quartet,    δ 2.1, 2H  
multiplet, δ 4.8, 1H  
multiplet, δ 5.1, 1H  
multiplet, δ 5.8, 1H 

	
  
	
  

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Assignments 
 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

Assignment:1 

	
  
Determine the structures of seven isomers of C5H10O using 1HNMR data: 

 
1. Compound A: δ 2.38 t (2H), 2.1 s (3H), 1.58 sext (2H), 0.9 t (3H) 

2. Compound B: δ 9.8 t (1H), 2.32 dd (2H), 2.23 m (1H), 1.0 d (6H) 

3. Compound C: δ 9.78 s (1H), 2.45 t (2H), 1.64 quin (2H), 1.38 sext (2H), 0.95 t (3H) 

4. Compound D: δ 2.43 q (4H), 1.05 t (6H) 

5. Compound E: δ 9.64 d (1H), 2.29 sext (2H), 1.47 m (1H), 1.77 m (1H), 1.11 d (3H), 

0.97 t (3H) 

6. Compound F: δ 2.59 sept (1H), 2.14 s (3H), 1.1 d (6H) 

7. Compound G: δ 9.5 s (1H), 1.1 s (9H) 

 

Assignment:2 

Why chemical shifts of diastereotopic protons in 1HNMR are different as compare to any 

enantiotopic and homotopic proton, explain with examples?  

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Class Presentations 
 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

Topics for Presentations  
(BS- VIII Semester) 

1.  Basic concepts behind electronic transitions 

2.  Lambert-Beer’s law and its applications 

3.  Woodward rules and its applications 

4.  Basic Concept behind IR spectroscopy and its absorption mechanism 

5.  Factors affecting the IR absorption frequencies 

6.  Basic concepts behind mass spectrometry and its ionization techniques 

7.  Mass fragmentation patterns in structural elucidation 

8.  Basic Concepts behind NMR 

9.  Factors	
  affecting	
  chemical	
  shifts	
  in	
  NMR 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

Mid-Semester/Final Exam Question Paper 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
                   The Islamia University of Bahawalpur 

Department of Chemistry 
 

BS (Semester VIII)- Course (CHEM-02843) 
Organic Spectroscopy; Mid Term Examination 

Total Marks 30 Time Allowed: 75 min 
NOTE: Time allowed will be strictly observed. You will have to hand over answer 
sheet (MCQs) after 20 min and before getting the next part of the question paper 
and its answer sheet. 
Name of the Candidate and Roll No.  

PART-I (MCQs)  Pick the best answer    (Marks 10) 
 

1. What is the order of decreasing vibrational frequency for C—Cl, C—Br, C—C, C—O and C—H? 
 

a) C-H, C-C, C-O, C- Cl, C-Br  b) C- Cl, C-Br, C-C, C -H, C-O 
c) C-O, C-H, C-Br, C- Cl, C-C  d) C-Br, C- Cl, C-C, C-O, C-H 

 

2. The wavelengths greater than …………………cannot be detected by human eye:- 
 

a. 600 nm  b.    700 nm     c.    800 nm      d.     400 nm 
3. What is the correct increasing order of stretching frequencies for C ≡ C, C = C and C—C? 

 

a) C — C > C = C > C ≡ C  b) C ≡ C > C = C > C — C 
c) C — C > C = C < C ≡ C  d) C ≡ C < C — C > C = C 

4. The vibrational energy of the bond in IR is directly proportional to the: 
 

a)   Mass b)     magnetic field c)   bond strength  d)    Energy source 
5. Which of the following compounds has the MOST deshielded protons? 

 

a)    CH3Cl b)     CH3I  c)   CH3Br  d)     CH4 
6. How many kinds of 1HNMR signals will be observed for 2-methylpropene? 

 

a)    1   b)     4   c)   5   d)     2    
7. Which of the following compounds has the MOST deshielded methyl protons? 

 

a)    tetramethylsilane       b) methanol    c)   methyl fluoride        d)  methylamine 
 

8. Arrange the following compounds in order of decreasing chemical shift for the underlined 
hydrogens (largest δ value first, smallest value last) 
i) CH3CH3CH3       ii) CH3OCH2CH3      iii) Cl2CHCH2CH3 iv) ClCH2CH2CH3  
 

a)    ii > iii > iv > i       b)    ii > iii > i > iv    c)   iii > ii > i > iv     d)  iii > ii> iv > i 
 

9. The signal for the methylene protons of n-butane is split into a: 
 

a)    doublet  b) triplet  c)     quartet  d)     quintet 
 

10. Reading from left to right, what multiplicity would be found for the three nonequivalent sets of 
protons in the 1H NMR spectrum of the following compound? 

 
 
 
 
 

a)    s, s, s      b)     s, s, d   c)   s, d, d  d)     d, d, s 

 
	
  
 

	
  



The Islamia University of Bahawalpur 
Department of Chemistry 

BS (Semester VIII)- Course (CHEM-02843) 
Organic Spectroscopy; Mid Term Examination  

 
 

Name of the Candidate and Roll No. 
 

 

 
PART-II          (Marks 10) 
Q. No. 2 Write short answers to following questions 
  
1. What arrangement of protons would give two triplets of equal area?        (2 marks) 

2. What spectrum would you expect for the following molecule?                     (2 marks) 
 
 
 

 

3. A proton resonates at 144 Hz on 60 MHz instrument, calculate δ ppm of that proton?    

      (2 marks) 

4. How could IR spectroscopy distinguish among 1-hexyne, and 2-hexyne?          (2 marks) 

5. The 1HNMR spectrum of a compound with molecular formula C8H6O2 has two singlets 

with an area ratio of 1:2, draw its structure. (2 marks)                                 

  

PART-III                    (Marks 10) 
 

1. Discuss various factors that influence chemical shifts in NMR spectroscopy       (6 marks) 

2. Why coupling constants are important in 1HNMR?            (4 marks)	
  
 

 

 

 

 

 

 

 

	
  



                                 The Islamia University of Bahawalpur 
Department of Chemistry 

 
BS (Semester VIII)- Course (CHEM-02843) 

Organic Spectroscopy; Final Term Examination  
 

Total Marks 50 Time Allowed: 120 min 
NOTE: Time allowed will be strictly observed. You will have to hand over answer sheet 
(MCQs) after 30 min and before getting the next part of the question paper and its answer 
sheet. 

 
Name of the Candidate and Roll No. 

 

 

 
PART-I (MCQs) Pick the best answer    (Marks 20) 
 
1. Which of the indicated proton(s) is (are) the most shielded (lowest value of δ)? 

 
 
 
 

 

a.   1  b.  2  c.   3  d.   4 
 
2. Which is (are) the least shielded in aforementioned compound? 
a.   1  b.  2  c.   3  d.   4 
 
3. Which 2D technique in NMR helps to determine streochemistry? 
a. COSY b. NOESY      c.   HSQC  d.   HMBC 
 
4. In mass spectrometry the most abundant +ive charge fragments are:            
a.   favored b.    scant       c.    disfavored                  d.     both b & c 
 
5. The most predictable fragmentation in mass spectrometry is due to 
a.  Two bonds cleavage       b.  Inductive cleavage   c.  McLafferty rearrangement     d.  α-cleavage 
 
6. Which carbon of of hex-3-en-2-one shows the most downfield chemical shift in the NMR 
spectrum? 
a.    C1    b.     C2  c.   C4   d.     C6 
 
7. What is plotted along the x-axis of a EI spectrum? 
a.    mass/energy  b.     mass X charge  c.   mass  d.     mass/charge 
 
8. What is the splitting pattern of the methylene protons in propane? 
a.    septet  b.     doublet  c.   triplet  d.     quartet  
 
9. Which of the following compounds has the MOST deshielded methyl protons? 
a.    tetramethylsilane       b.     methanol    c.   methyl fluoride            d.  methylamine 

 
10. How many signals does the unsaturated ketone 

(CH3)2CHCH2C(O)CH=CH2 have in 1H NMR and 13C NMR spectra? 
a. six 1H signals and six 13C signals  b. three1H signals and four 13C signals 

	
  



c. five 1H signals and four 13C signals  d. three 1H signals and five 13C signals 
 
11. Which of the following processes leads to the absorption of infrared radiation by a molecule? 
 a.    bond breaking      b.  nuclear spin flip    c.   electron excitation      d.     bond vibration 
 
12. Reading from left to right, what multiplicity would be found for the three nonequivalent sets of 

protons in the 1H NMR spectrum of the following compound? 
 
 
 
 
 
a.    s, s, s       b.     s, s, d   c.   s, d, d  d.     d, d, s 
 
13.      Arrange following compounds in order of decreasing chemical shift for the underlined hydrogens:- 
 1)  CH3CH2CH3             2)   CH3OCH2CH3        3)   Cl2CHCH2CH3  4)  

ClCH2CH2CH3  
   
a.    2 > 3 > 1 > 4       b.   2 > 3 > 4 > 1  c.   3 > 2 > 1 > 4          d. 3 > 2 > 4 > 1 
  
14. A compound of formula C5H12 gives 1 signals in 1H NMR and 2 signals in 13C NMR. The 

compound is:- 
a.  Pentane             b.   2-Methylbutane              c.   2,2-Dimethylpropane              d.   None 
 
15.  Which of the following is the definition of the base peak in a mass spectrum? 
a. The peak corresponding to the molecular ion      b. The peak corresponding to the ion with lowest m/z 
c. The peak corresponding to the most abundant ion    d.    The peak corresponding to the any fragment ion  
 
16.  What is the mass of the most abundant cation formed by N,N-dimethylbutylamine 

[(CH3)2NCH2CH2CH2CH3]? 
a.    m/z 86                b.    m/z 43          c.   m/z 58        d.   m/z 101 
 
17.  The molecule HOCH2CH2OH will have a 1HNMR spectrum consisting of... 
a.   two singlets         b.   a triplet and a doublet c.   two doublets           d.    a singlet and a doublet 
 
18. The natural abundance of 13C is about: 
 a.  Four times less than 1 H    b. 0.11% of total carbon     c. 1.1% of total carbon     d. 99% of total carbon 
 
19. Which of the following regions in the electromagnetic spectrum corresponds to the radiation with 
highest energy? 
a.   Ultraviolet      b.   Infrared            c.   Visible     d.   Radio waves 
 
20.  The Heteronuclear Single Quantum Coherence (HSQC) is used to find: 
a.   long range 1H-1H connectivity  b. long rang 1H-13C connectivity 
c.   direct 1H-13C connectivity  d. long range 1H-14N connectivity 
 
 
 
 
 
 
 
 
 
 

	
  



 
 

The Islamia University of Bahawalpur 
Department of Chemistry 

BS (Semester VIII)- Course (CHEM-02843) 
Organic Spectroscopy; Final Term Examination 19 June 2018 

 
 

Name of the Candidate and Roll No. 
 

 

 
PART-II          (Marks 16) 
 
Q. No. 2 Write short answers to following questions 
  

1. Describe rule of thirteen in mass spectrometry?   (2 marks) 

2. How can you distinguish 1-chlorobenzene from 1-bromobenzene in mass 

spectrometry?        (2 marks) 

3. Determine the structure for a compound of formula C5H10Br2 with following 1H-

NMR data:  δ	
  0.9	
  d	
  (6H),	
  1.5	
  m	
  (1H),	
  1.85	
  dd	
  (2H),	
  5.3	
  t	
  (1H)	
   	
  (2 marks) 

4. Assign chemical shifts of each proton in the above structure.  (2 marks) 

5. Show interactions of above compound (in question # 3) between protons 

resonating at 5.3 and 1.85 in COSY spectrum                                   (2 marks)   

6. Describe inductive cleavage in mass spectrometry.    (2 marks) 

7. Predict	
  base	
  peak	
  of	
  following	
  compounds	
  in	
  mass	
  spectrometry?	
  	
  (2 marks) 

 
 

8. What spectroscopic techniques can be used to determine stereochemistry of 

organic compounds?              (2 marks) 

  

 
 
 
 
 

H3C H

O O

O
HO



 
 
PART-III        (Marks 14) 
 

1. The labels of 2-bromo benzoic acid, 3-bromo benzoic acid and 4-bromo benzoic 

acid bottles got mixed. How can you characterize them using some spectrometric 

method?         (4 marks) 

2.  Elucidate structure of following unknown compound with the help of provided 

spectra and justify your findings:                                           (10 marks)  

            

 

 

 

 

 
 
 

 
 

 

 

 

 
	
  

	
  

	
  


