
MC-511 

Spectral Analysis Topics (2 Credits) hrs 

Ultra Violet (UV) and visible spectroscopy:  
a) Energy levels and selection rules: Definitions, molecular orbital approach for energy 
absorption, various modes of transitions. 
b) Correlation of structural variation with UV absorption: Factors influencing the position 
and intensity of absorptions, Inductive and resonance effects, effect of ring size, influence 
of stereochemical factors. 
c) Predicting UV absorption: Woodward-Fieser, Fieser-Kuhn and Nelson rules. 
d) Other factors: Non-conjugated interactions, Solvent effect, S-Cis band. 
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Infrared (IR) spectroscopy:  
a) Characteristic regions of the spectrum: Various modes of vibrations, Energy levels 
b) Correlation of structure with IR spectra: Influence of substituents, ring size, hydrogen 
bonding, vibrational coupling and field effect on frequency. 
c) Applications: Determination of stereochemistry, Spectral interpretation with examples. 

6 

Nuclear Magnetic Resonance (NMR) spectroscopy:  
a) Fundamentals: Physical basis, Magnetic nuclei, resonance, relaxation processes, 
signal-sensitivity 
b) Instrumentation: Continuous-Wave (CW) instrument, Pulsed Fourier Transform (FT) 
instrument, Functions, Relation with sensitivity, Sampling. 
c) 1H NMR, correlation of structure with spectra: chemical environment and 
shielding, chemical shift and origin of its concept, reference compound, local 
diamagnetic shielding and magnetic anisotropy, relation with chemical shift, 
chemical and magnetic non-equivalence, spin-spin splitting and its origin, Pascal's 
triangle, coupling constant, mechanism of coupling, integral, NMR solvents and 
their residual peaks, protons on heteroatoms, quadrupole broadening and 
decoupling, effect of conformations and stereochemistry on the spectrum, Karplus 
relationship, diastereomeric protons, Heteronuclear coupling to 19F and 31P, virtual 
coupling, long range coupling-epi, peri, bay effects. Shift reagents-mechanism of 
action, spin decoupling and double resonance. Explanation of spectra of some 
compounds and drugs. 
d)13C NMR, correlation of structure with spectra: Chemical environment, shielding 
and carbon-13 chemical shift, calculation, proton-coupled 13C spectra, Proton-
decoupled 13C spectra, Nuclear Overhauser Enhancement (NOE), Problem with 
integration, Distortionless Enhancement by Polarisation Transfer (DEFT), 
Heteronuclear coupling for carbon to deuterium, carbon to 19F, carbon to 31P, 
Explanation of spectra of some compounds and drugs. 
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Mass spectrometry (MS): Molecularion and metastable peak, fragmentation 
patterns, nitrogen and ring rules, McLafferty rearrangement, electron and chemical 
ionization modes, applications. 
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READING MATERIAL  

1. Introduction to Spectroscopy: A Guide for Students of Organic Chemistry, Donald L. 
Pavia, Gary M. Lamlma and George S. Kriz, Thomson 

2. Spectroscopy of Organic Compounds, 6th edition, P. S. Kalsi, New Age Internation 
United Publication 



3. Instrumental Methods of  Analysis,7th edition, Hobart H. Willard, Lynne L. Merrit, John 
A., Dean and Frank A. Settle, CBS Publishers 

4. Spectrometric Identification of Organic Compounds, 6th edition, Robert M. Silverstein 
and, Webster Fransis, Wiley-VCH 

 


