
Criticism by modern materialist chemists of the idealistic theory of resonance-mesomerism. 

Until now, when speaking about the struggle between materialism and idealism in modern science, 
we have limited ourselves to atomic and nuclear physics. However, the philosophical reactionary 
attitudes of modern “physical” idealists have had their pernicious influence on modern chemistry, 
since chemistry is now increasingly intertwined with modern physics. This interconnection between
physics and chemistry is especially clear in those areas of knowledge that relate to the physical 
(quantum mechanical and electronic) interpretation of known chemical data, for example, data 
concerning the chemical structure of molecules, the natural chemical bonds of atoms in a molecule, 
etc. to the physical interpretation of these chemical concepts of quantum mechanics. Some chemists
and physicochemists adopted, along with the apparatus of quantum mechanics, the philosophical 
idealistic concepts of its creators from among such physicists as Bohr, Heisenberg, Dirac, etc. It 
turned out, therefore, that the application of quantum mechanics to chemistry became associated 
with the transfer of modern “physical” idealism to the field of chemistry. On this basis, two 
idealistic theories arose, both on the nature of the chemical bond of atoms: the “theory of 
mesomerism” by the English chemist Ingold and the “theory of resonance” by the American 
physicist-chemist L. Pauling. Subsequently, both theories merged into one, since their philosophical
basis turned out to be identical. 

The essence of the Ingold-Pauling theory is to reject Butlerov's materialistic doctrine that a 
chemical structural formula reflects the true structure of a molecule, that therefore a single 
structural formula corresponds to a single object (organic molecule), and not a set of different 
formulas, as advocates of the agnostic theory of types argued. According to Ingold, the structure of 
a molecule cannot be expressed by ordinary structural formulas; so you need to enter two fictitious 
formulas that would depict some “limiting” cases that do not exist in reality. After that, the true 
structure of the molecule should be defined as something intermediate (mesos in Greek means 
middle) between these two fictitious formulas expressing the nonexistent “limiting” states of the 
molecule. Consequently, reality in this case is considered as something in between, a derivative, 
depending on fictitious, not really existing structures and introduced only for the convenience of 
depicting the true structure of the molecule. Passing then fictitious “limiting” structural formulas as 
existing in reality, Ingold interpreted “mesomerism” as a certain physical effect (“mesomeric 
effect”), meaning the transformation of “unperturbed”, “limiting” structures into real, “mesomeric” 
structures. Meanwhile, of course, there is not and cannot be any physical interaction between the 
nonexistent “limiting” structures of Ingold and the real structures of real substances, for this would 
mean recognizing that a subjective image can turn into something objective and even replace the 
object under study. 

This substitution of an object (organic molecule) with a subjective, and deliberately motivated, 
depiction of it in Pauling and his followers took on an even stranger form. Pauling proceeds from 
the fact that the true structure of some complex molecules cannot at all be cognized and correctly 
displayed in the form of unified structural formulas. One can only describe the state of these 
molecules using the well-known wave equation of quantum mechanics. If this mathematical 
equation is expanded in a series, then it can be assumed, but only for the convenience of the image, 
that each mathematical term of the series corresponds to some completely fictitious, not really 
existing “structure” of a given molecule. In this way, using the rules of combinatorics, one can 
mentally “construct” tens, hundreds and thousands of fictitious “structures”. Further, using these 
“structures” Pauling tries to give a quantum mechanical description of individual organic 
molecules. For this purpose, he makes his fictional “structures” interact in a special way, or 
“resonate”, with each other, “superimpose” one on top of the other. He then begins to ascribe an 
objective character to the “resonant structures” invented by him: these “structures” become 
objectified, acquire reality, begin to move, resonate, superimpose on each other as if these were not 
fictions, but realities, and the resonance would not be a technique introduced for the sake of 



convenience (moreover, it is a technique, obviously conditional), but a certain physical 
phenomenon. For example, Pauling wrote “with the resonance of molecules between several 
electronic structures”, from where he concluded that “it is the resonance that determines the 
aromatic properties of benzene”. 

Pauling's student, American chemist Wehland, correctly stated that “the idea of resonance is a 
speculative concept more than other physical theories. It does not reflect any intrinsic property of 
the molecule itself, but is a mathematical method invented by a physicist or chemist for his own 
convenience”. Therefore, “we must constantly be careful not to ascribe a physical meaning to 
various resonant structures, which they do not have”. Wehland was absolutely right when he warned
that “the structures between which there is a resonance are usually only mental constructions”. How
can mental constructions existing only in the head, by their resonance, cause real effects in real 
molecules? After all, this is an obvious misunderstanding. Moreover, Pauling raises the question of 
inventing an experimental technique for direct observation of “resonant structures” that are absent 
in nature, fictitious and only invented for the sake of convenience. He literally declares the 
following: “The difficulty in studying benzene and other molecules in which there is electronic 
resonance lies in creating such an experimental method that could distinguish the structures under 
consideration and could be carried out quickly enough. The Kekule structures in benzene are 
slightly less than the resonance frequency of the electron pairs that cause the bond, so the time of 
the experiment is very limited”. But you can't physically detect a fictional creation in an 
experimental setup if you even learn how to conduct the experiment quickly enough. Meanwhile, 
Pauling seriously believes that “the main significance of quantum mechanics for chemistry is the 
introduction of new ideas, such as the idea of the resonance of molecules between several electronic
structures, accompanied by an increase in stability” existing outside and independently of this 
scientist - these are the wrong conclusions that the theory of resonance leads to. Even Engels 
warned that “if only we get used to ascribing to the square root of minus one or the fourth 
dimension any reality outside our head, then it does not really matter much whether we take one 
step further, recognizing also the spiritual world of mediums”. 

The theory of resonance is just such an example when fictions existing only in the heads of its 
supporters are then attributed to something existing outside their heads, where they begin to behave 
as if they were something primary, and real molecules with their properties are only secondary 
formations derived from these fictions. 

In its philosophical premises, the theory of resonance is related to the creations of modern 
“physical” idealism - the concept of “physical reality” as a product of the observer, Bohr's concept 
of “complementarity”, and Dirac's concept of “superposition”. The theory of resonance is, strictly 
speaking, the transfer of all these concepts to the soil of chemistry and giving them a specific 
chemical form. The concept of resonance of “structures” is especially closely related to the concept 
of superposition (overlapping) of states. In the theory of resonance, both concepts were directly 
identified: “superposition, or resonance of states”, and superposition was understood as the 
superposition of states. The entire content of the theory of resonance is sharply opposed to the 
materialistic content of Butlerov's theory of chemical structure. Butlerov operated with uniform 
chemical structural formulas as reflections of the true structure of a molecule; he recognized the 
objective reality and the cognizability of atoms and their connections within molecules, he 
recognized the possibility of displaying real connections of atoms, real structures of molecules in 
the form of scientific concepts, representations and formulas. All this is rejected by the theory of 
resonance. Instead of recognizing an existing object (chemical molecule) independently of us, it 
declares the dependence of the properties and state of this molecule and even its very existence on 
being the product of our thinking (the resonance of fictitious “structures”); in other words, it makes 
the object dependent on the subject and even replaces the object with the subject. Instead of 
recognizing the possibility of knowing the true structure of a molecule and the ability to express this



structure in the form of a single chemical image, a single structural formula, the theory of resonance
proclaims the impossibility of knowing the true structure of molecules, and therefore the need to 
replace the search for a single structural formula with the composition (set) of fictitious “resonant 
structures”. 

It is clear that the theory of resonance and the theory of Butlerov are mutually exclusive. It is clear 
that whoever accepted the theory of resonance had to inevitably reject Butlerov's theory; on the 
contrary, those who take the materialist positions of Butlerov's theory should have categorically 
rejected the theory of resonance. But the theory of resonance does not only oppose Butlerov's 
materialistic theory on the basis of idealism, it also opposes it's dialectical essence on the basis of 
being a mechanistic theory. As we saw in Chapter VIII, the basis of Butlerov's theory was the 
recognition of the mutual chemical influence of the atoms included in the molecule, which 
determines the qualitative specificity of the molecule of each individual substance. The theory of 
resonance completely ignores this real mutual influence of atoms, reducing the task to elucidating 
the mutual influence, but not between atoms, but between fictitious “resonant structures”. At the 
same time, the theory of resonance proceeds from a general methodological premise that all organic
chemistry is now reduced to quantum mechanics, that organic chemistry does not have any specific 
laws, and all of them are completely exhausted by the laws with which quantum mechanics deals. 
Thus, modern mechanicism turns out to be a direct ally of modern “physical” idealism. 

It turned out, therefore, that the application of quantum mechanics to chemistry became associated 
with the transfer of modern “physical” idealism to the field of chemistry.


