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Highlights 

The dinuclear complex [Al(L)]₂ was synthesized and characterized using FTIR, NMR and MALDI-TOF, with 

an emphasis on its structural and spectroscopic properties, targeting applications in nuclear medicine. 

Abstract 

Aluminum(III) compounds have been extensively studied as a carrier of ¹⁸F⁻ in positron emission 

tomography (PET) due to the high bond energy of Al-F (675 kJ·mol⁻¹) and its remarkable stability. In recent 

years, the labeling of Al-¹⁸F with well-known chelators such as NOTA and NODA [1] has emerged as a 

successful alternative to replace radioisotopes like Ga-68 or Cu-64, considering the short half-life and high 

cost of these isotopes, respectively. Within this context, this work aims to synthesize an aluminum complex 

as a precursor for metalloradiopharmaceuticals of the type [Al¹⁸F]²⁺. In this study, a dinuclear compound 

with the general formula [Al(L)]₂ was synthesized from [Al(acac)3] and H3L, and characterized (Scheme 1). 

The compound was characterized using FTIR, NMR (¹H, ¹³C, ²⁷Al), and MALDI-TOF mass spectrometry. 

The FTIR spectra revealed the absence of characteristic bands corresponding to the acetylacetonato ligand, 

indicating that only the L3- ligand is coordinated to the AlIII center. The ¹H NMR data confirmed the proposed 

structural formula, with integration matching the expected number of protons. The ²⁷Al NMR spectrum 

exhibited a chemical shift at 18 ppm, suggesting a pentacoordinate environment for the aluminum ion [2]. 

The MALDI-TOF spectrum showed a peak at m/z 576.505, corresponding to the dimeric form [Al(L)]₂, with 

fragmentation of the aldehyde group and the presence of acetonitrile and potassium. These results confirm 

the formation of the dimeric complex [Al(L)]₂, highlighting its potential as a precursor for aluminum-based 

metalloradiopharmaceuticals with applications in nuclear medicine.    

 

Scheme 1. Synthesis of the aluminium(III) complex [AlL]2. 
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