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ABSTRACT 

Terpenoids are secondary metabolites synthesized by plants, marine organisms and fungi by head to tail 

joining of isoprene units. Terpenoids find wide applications in industry. This paper explains the structural 

elucidation and characterization of naturally occurring terpenoids. 
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INTRODUCTION 

Terpenoids (or isoprenoids), a subclass of the prenyllipids (terpenes, prenylquinones, and sterols), represent 

the oldest group of small molecular products synthesized by plants and are probably the most widespread group of 

natural products. Terpenoids can be described as modified terpenes, where methyl groups are moved or removed, or 

oxygen atoms added. Inversely, some authors use the term "terpenes" more broadly, to include the terpenoids. 

Different spectrophotometric methods can be employed for the identification, estimation and structural elucidation 

of terpenoids. They are ultraviolet spectroscopy, Infra-red spectroscopy, Nuclear magnetic resonance spectroscopy, 

mass spectroscopy etc.  

Spectral methods for structure determination: 

i) Ultraviolet spectrophotometry (UV): Functional groups, present in terpenoids, which in the UV range between 

200-350 nm are termed as chromophores. These consist of olefinic bonds (double and triple bonds) and carbonyl 

group (aldehydes, ketones, carboxylic acid esters). Single chromophores such as isolated double and triple bonds do 

not adsorb at a wavelength higher than 200 nm and isolated ketones, aldehydes, carboxylic acids and their esters do 

adsorb at a higher wavelength but their intensities are too low. Hence, both the above mentioned isolated 

chromophores are not of much value for structure elucidation. However UV data becomes valuable only when the 

terpenoid molecule contains conjugated double bonds and α, β-unsaturated carbonyl group. When more than one 

conjugated system is present in the molecule the sum of the values are normally considered.   

ii) Infra-red spectroscopy (IR): This method is routinely used for the identification as well as structural 

elucidation of new terpenoids. It gives information about many functional groups. 

iii) Nuclear magnetic resonance spectroscopy (NMR): NMR spectroscopy comprising of both proton magnetic 

resonance (PMR) and 13C-magnetic resonance (CMR) is in fact one of the most important tools furnishing a good 

deal of information required for the structure elucidation. The  combination of 1D selective and 2D NMR 

techniques such as COSY,TOCSY,ROESY, 2D-IN ADEQUATE,HMQC,HMBC,HETCOR and selective INEPT 

are of great value for the structure elucidation of various terpenoids including the saponins and glycosides 

consisting of a sugar moieties. 

Ultraviolet absorption bands of some conjugated terpenoids: 

Acyclic: 

 

 
Butadiene;  λmax=217nm; ϵmax=20,900 Myrcene; λmax=224nm; ϵmax =14600 

 

  

http://www.jchps.com/
http://www.cyberlipid.org/vitk/quin0004.htm#top
http://www.cyberlipid.org/sterols/ster0003.htm#top


National Level Workshop on Spectroscopic Techniques in Structural Elucidation 
Journal of Chemical and Pharmaceutical Sciences                                                                                       ISSN: 0974-2115 

JCHPS Special Issue 5: 2014                                                                                    www.jchps.com      Page 37 

Monocyclic: 

 

 

Zingiberene; λmax  =260nm;  ϵmax =2700 β-Phellandrene; λmax=232nm; ϵmax=9100 

 

Trycyclic: 

COOH  
COOH  

Levopimaric acid (Homoannular); λmax=272nm; 

ϵmax=7100 

Abietic acid (Heteroannular); λmax=237.5nm; 

ϵmax=23000 

 

Mass spectrometry (MS): Fast atom bombardment spectroscopy (FAB-MS) affords the exact molecular ion peak 

along with diagnostic fragmentation pattern of the terpenoid molecule. It is an important tool for the structure 

determination. FAB-MS in both positive and negative modes, combination of GC-MS or HPLC-MS spectrometry 

coupled with computerized analysis and Tandem MS spectral analysis have been advantageously employed in 

recent years for the structure determination of various terpenoids.  

CONCLUSION 

 The above mentioned methods can be used for identification, estimation and structural elucidation of 

terpenoids.  
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