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 Synthesis and Structural Characterization

Scheme 1. Cross-coupling of calix[4]arene-tripropyl-mono-iodo derivative

(1) and 3,6-diethynyl-9-propyl-9H-carbazole (2).

New fluorogenic bis-calix[4]arene-carbazole (3)

with an enlarged intramolecular cavity able to

be involved in host:guest chemistry with large

organic guests.
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✓ Sonogashira-Hagihara cross-coupling reaction

✓ FTIR

✓
1H/13C and 2D NMR

Cone conformation of the 

calixarene units 
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 Photophysical Properties

Figure 1. Absorption (2.5x10-5M) and fluorescence

(6.0x10-7M, exc = 340 nm) spectra of dimer 3 in CH2Cl2.
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✓ CHCl3 (FF = 0.028)

✓ CH2Cl2 (FF = 0.13)

✓ THF (FF = 0.18)

✓ Cyclohexane (FF = 0.20)

Great stability toward 

photobleaching in CH2Cl2.
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 Complexation Studies with Fullerenes

Figure 2. Emission spectra of 3 (6.0x10-7 M in CH2Cl2) after successive additions

(2.04x10-6 - 2.21x10-5 M) of fullerene C60 (a) and C70 (b); Curve-fitting plots for C60 (c) and C70

(d) derived from a non-linear regression analysis of the fluorescence data (exc = 340 nm).
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Binding affinities and free 

energy change 

  
(a) (b) 

  
(c) (d) 

 

Complex Ka / M-1 G / kJ mol-1

3:C60 1.39x105 -29.33 

3:C70 6.88x104 -27.60 
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Figure 3. Best conformers of C60 (a) and C70 (b) complexes with calixarene 3, after Monte Carlo/MMFF94

molecular mechanics calculations [Spartan’18, Wavefunction Inc., Irvine CA, USA, 2019].
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 Conclusions

▪ New molecular receptor-based fluorescent bis-calix[4]arene-carbazole was synthesized;

▪ Remarkable affinity for fullerenes C60 and C70;

▪ Selectivity ratio C60/C70 = 2;

▪ Current study  has been extended to other bis-calix[4]arene-carbazole conjugates, with different

calixarene architectures  larger available space between the expected binding sites of calixarene

moieties  new foreseen supramolecular inclusion properties towards a variety of large organic

and organometallic guests.
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