
Norcorrole is an antiaromatic porphyrinoid discovered in 2008 but a large-scale research has 

begun in 2012, after successful gram-scale synthesis. An example of the most commonly 

observed reaction for this smallest antiaromatic porphyrinoid is nucleophilic substitution. 

These include cyanation, nitration or thiolation reactions. Moreover, a successful insertions of 

silicon and nitrogen atoms have been carried out, leading to monomeric as well as dimeric 

derivatives. There are also known examples of norcorrole extension by cycloaddition as well 

as dimerization of macrocyclic subunits. The biggest achievement so far is the synthesis of a 

cage with antiaromatic walls built from norcorrole molecules. 

 My main goal was to obtain and characterize new monomeric and dimeric 

norcorrolatonickel(II) derivatives. One of the ways was the synthesis of mono- and 

disubstituted acylated derivatives, for which I analyzed the effect of the type and position of 

the carbonyl substituent on the shielding of peripheral protons and redox properties. The 

Friedel-Crafts acylation reaction is the first example of successful electrophilic substitution of 

nickel(II) norcorrole.  

 A way to expand norcorrole by an additional carbon atom was the dichlorocarbene 

insertion. My purpose was to synthesize an aromatic derivatives of norcorrole, expanded at 

the periphery by carbon atoms with retention of the norcorrole frame. The key to success was 

subtle manipulation of the reaction conditions. As a result, I synthesized two isomers of the 

aromatic bis(chloropiri)norcorrolatonickel(II). Dechlorination of these compounds led to two 

additional derivatives. 

 The conversion of norcorrolatonickel(II) to corrolatonickel(II) causes incompatibility of 

charges of the macrocycle and the central ion, due to a change of the charge of the macrocyclic 

cavity from -2 to -3. Use of tributylphosphine and dialkyl acetylenedicarboxylate, proposed by 

Professor Piotr J. Chmielewski and Professor Xiaofang Li, was the way to obtain the first 

diamagnetic zwitterionic nickel(II) corroles with a carbon perimeter. The excess of negative 

charge of the macrocycle was neutralized by a positively charged substituent attached to the 

meso position. I obtained [18]porphyrins(1.1.1.0) which are stable on air but undergo 

hydrolysis when left in the solution. This results in the loss of monoalkyl carbonate The 

reaction of norcorrole with tributylphosphine led to the formation of a florin-type derivative. 

 The oxidative insertion reaction of primary amines into norcorrole, suggested by the 

Professor Xiaofang Li’s team is a new way of preparation of 10-azacoroles. I have characterized 

the obtained derivatives using spectroscopic methods, voltammetry and X-ray 



crystallography. The new systems have diamagnetic and aromatic properties. As a result of 

the titration by TFA, nickel(II) azacorroles proved to be good proton acceptors despite the lack 

of a potential protonation site. Protonated products retained their aromatic properties. 

Similar reaction was effective for bis(norcorrole) bridged with aryl-substituted pyridine. As a 

consequence, two aromatic azacorrole homodimers and two aromatic heterodimers 

composed of azacorrole and oxacorrole were obtained. The main goal of obtaining an 

aromatic-antiaromatic heterodimer built from azacorrole and norcorrole was achieved by 

reducing the reaction time. 

 The 1,3-cycloaddition of isoquinolinophenanthridine chloride to nickel(II) norcorrole 

and its nitro derivative led to eight new mono- and bisadducts. The products are 

stereoisomeric and differ in the spatial arrangement of the polycyclic fragments. 

Dehydrogenation of the bisadducts without a nitro group within the linker led to the 

planarization and complete aromatization of the conjugated dibenzoullazine substituent. 

Despite the combination of the antiaromatic macrocycle with the aromatic substituents, the 

two fragments retained their distinct character. 


