
Abstract 

 

Ability to defend their nests belongs among the characteristics shared by different groups of social 

insects, which is often manifested by chemical defense using various secondary metabolites. 

Structural richness of defensive chemicals undoubtedly reaches its maximum in termites, whose 

soldiers are known to produce multiple hundred different compounds. These range from linear β-

unsaturated aldehydes, through linear terpenoids and cyclic monoterpenes to polycyclic diterpenes 

with a wide array of oxygenated modifications. These polycyclic diterpenes are characteristic of 

the evolutionary modern and the most diversified termite subfamily Nasutitermitinae. Diverse 

species of Nasutitermitinae were extensively studied in the past with respect to the fascinating 

diversity of new polycyclic diterpenes, with roughly 70 structures being described so far. Yet, this 

lineage still remains an interesting target of investigations, especially thanks to several genera 

belonging to Subulitermes group, which were largely ignored by chemical and systematical studies 

due to their poorly known taxonomy and the small size of their bodies and nests. 

In my thesis, I focus on South-American representatives of the Subulitermes group, in an attempt 

to take advantage of modern technical solutions of chemical analytics in combination with genetic 

tools, to reach several goals. To do so, I primarily use gas chromatography coupled with mass 

spectrometry and infrared spectroscopy (FTIR). I am processing the data obtained by those 

methods by means of modern informatic methods, such as automatic data processing by Mzmine 

2 and molecular networking. 

My first goal was to contribute to the systematics of the Subulitermes group using chemical 

taxonomy of defensive compounds. I processed the complex data using Mzmine 2 program for 

automatic peak detection and I interpreted the relationships between the detected spectra through 

molecular networking. In this way, I succeeded in describing 11 different chemotypes, assigned to 

13 species as defined by genetic analysis of mitochondrial cytochrome oxidase II. 

Another goal was to search for new, so far undescribed diterpene structures. Based on 

interpretation of mass and infrared spectra I have identified monoterpenes, sesquiterpenes and 

several previously described polycyclic diterpenes. For this purpose, I have created and 

statistically processed a library of mass spectra of polycyclic diterpens from termites.  

Beside this, I detected 12 compounds that are possibly new diterpene structures. I have tried to 

purify four of them from the complex mixture with preparative gas chromatography, but this 



approach failed because of their unpredicted thermal lability. Based on library of mass spectra I 

have described relationships between the structures of selected compounds and the ratio of relative 

intensities of two fragments prominent in my spectra. I used this in combination with IR spectra 

to propose the structure of those two fragments and the full structure of one of the candidate 

molecules. 
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