
Department of Chemistry 

Indian Institute of Technology Bombay 

 M. Ravikanth Macrocyclic 
Lab 

 Boron- Dipyrromethene  Dyes for 
Ion Recognition Studies  



 Porphyrins : Pigments of LIFE  
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Photodynamic Therapy (PDT)  
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HO Current efforts are aimed to produce a photosensitiser which:  
 

ü Is a single compound 

  

ü Has increased absorbance in the red region of visible light 

  

ü Gives a high quantum yield of triplet formation 

  

ü Has good cytotoxic oxygen species generation 

  

ü Shows increased selectivity for malignant tissue over normal tissue 

  

ü Exhibits no dark toxicity  
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Porphyrins and their analogues  
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Singlet state energy levels of porphyrins with various cores  

     ɚabs = 647 nm                  

     ɚem= 650 nm 
 

     ɚabs = 672 nm                  

     ɚem= 678 nm 
 

     ɚabs = 680 nm                  

     ɚem= 685 nm 
 

     ɚabs = 699 nm                  

     ɚem= 706 nm 
 

Iti  Gupta, M. Ravikanth, Coord. Chem. Rev. 250, 468 (2006) 
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ZnN4-N3S 

Comparison of Fluorescence Spectra of ZnN 4- N3S 
Porphyrin  Dyad and its Corresponding 1:1 Mixture of  

Monomers 

1:1 Mixture 

Dyad 

ɚexc = 550nm 

Gupta, I.; Ravikanth, M. J. Org. Chem. 2004,  69, 6796  7 



Covalently linked unsymmetrical porphyrin  pentads containing  
three different porphyrin  sub- units  

 Smita Rai and M. Ravikanth, J. Org. Chem. 8364-8375 (2008) 



Output Input 

1:1:1:1:1 mixture Photonic wire 

BDPY emission N2S2 porphyrin emission 

ɚex = 485 nm 

ɚem = 535 nm ɚem = 650 nm ɚem = 678 nm ɚem = 685 nm ɚem = 706 nm 

 S. Punidha and M. Ravikanth, (Unpublished Results) 
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Modified photonic wire  
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Porphyrin  and itõs applications 



ü  First reported by Triebs and Kreuzer in 1968  

ü  High fluorescent quantum yield 

ü  Negligible triplet state formation  

ü  Intense absorption profile 

ü  Thermal and photochemical stability 

INTRODUCTION 

Nucleophilic substitution 

 

Electrophilic substitution 

 

Modification at the boron center 

 

Active methyl groups 

 

Metal catalysed cross coupling 

 

Extending the degree of ́-conjugation 
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Boron- Dipyrromethene   Dyes 

üFocused positions on BODIPY 

üAlters electronic properties 

11 



Under DDQ, BF3.OEt2 conditions 

Synthesis of Brominated  BODIPYs 1 - 6 

 Lakshmi, V.;  Ravikanth, M. Dalton Trans. 2012, 41, 5903-5911 
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