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ABSTRACT 
[2]Rotaxanes consist of two main components: a linear ‘thread’ with bulky end groups called stoppers, and a 
cyclic component called ‘macrocycle’.1,2 These molecules serve as excellent supramolecular models, 
displaying a range of interactions observable in both solution and solid states.3,4 Substituted pyrazoles can be 
synthetized as different regioisomers and their use as bulky groups may assist to recognize how 
intercomponent interactions reflect in the movements performed by rotaxanes.5,6 Based on our research 
group’s expertise in pyrazoles synthesis, we propose the construction of novel threads and rotaxanes by 
exploring different regioisomers of pyrazoles as bulky groups. To synthesize the rotaxanes, several synthetic 
processes were used including acylation, allylic halogenation, nucleophilic substitution, cyclocondensation, 
organic reduction, nucleophilic addition and intramolecular cyclization. A multicomponent reaction was also 
employed to form a tetralactam macrocycle. Two rotaxanes (1 and 2) designed for this project are shown in 
Figure 1 as initial goals. 
 

 
Figure 1. Rotaxanes 1 and 2 design for this study. 

ACKNOWLEDGEMENTS 
The authors acknowledge the Conselho Nacional de Desenvolvimento Científico e Tecnológico (CNPq), 
Coordenação de Aperfeiçoamento de Pessoal de Nível Superior (CAPES), Fundação de Amparo à Pesquisa 
do Estado do Rio Grande do Sul (FAPERGS) for financial support. The fellowships from CNPq (M.A.P.M.; 
G.H.W.) and CAPES (F.F.S.F.) are also acknowledged. 

REFERENCES 
(1)  Leigh, D. A. Genesis of the Nanomachines: The 2016 Nobel Prize in Chemistry. Angew. Chemie - Int. Ed. 2016, 55 (47), 14506–

14508. https://doi.org/10.1002/anie.201609841. 
(2)  Farias, F.; Orlando, T.; Salbego, P.; Martins, M. Rotaxanes – Intercomponent Interactions ans Molecular Movements. Quim. 

Nova 2021, 44 (1), 76–85. https://doi.org/10.21577/0100-4042.20170623. 
(3)  Farias, F. F. S.; Weimer, G. H.; Kunz, S. K.; Salbego, P. R. S.; Orlando, T.; Martins, M. A. P. The Rotational Movement in Solution 

of Fumaramide- vs. Succinamide [2]Rotaxanes: The Influence of Intercomponent Interactions. J. Mol. Liq. 2023, 385, 122291. 
https://doi.org/10.1016/j.molliq.2023.122291. 

(4)  Orlando, T.; Salbego, P. R. S.; Farias, F. F. S.; Weimer, G. H.; Copetti, J. P. P.; Bonacorso, H. G.; Zanatta, N.; Hoerner, M.; 
Berná, J.; Martins, M. A. P. Crystallization Mechanisms Applied to Understand the Crystal Formation of Rotaxanes. European J. 
Org. Chem. 2019, 2019 (21), 3451–3463. https://doi.org/10.1002/ejoc.201801870. 

(5)  Mittersteiner, M.; Andrade, V. P.; Bonacorso, H. G.; Martins, M. A. P.; Zanatta, N. The Wonderful World of β-Enamino Diketones 
Chemistry. European J. Org. Chem. 2020, 2020 (41), 6405–6417. https://doi.org/10.1002/ejoc.202001039. 

(6)  Mittersteiner, M.; Farias, F. F. S.; Bonacorso, H. G.; Martins, M. A. P.; Zanatta, N. Ultrasound-Assisted Synthesis of Pyrimidines 
and Their Fused Derivatives: A Review. Ultrason. Sonochem. 2021, 79, 105683. https://doi.org/10.1016/j.ultsonch.2021.105683. 

 

N
H

O
N

N

F3C

O

O

N
H

NN
N
HF3C

O

O

NHN

N
H
O

N N
H
N CF3

H

O

O

O

N
H

O

NHN

N
H

H

O

O
N
NH

N

CF3

1 2


