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Ultrasound-assisted synthesis of glycoporphyrin conjugates 
bearing carbamate and thiocarbamate linkers.  
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INTRODUCTION 

Since porphyrins have been used as anticancer 
agents in photodynamic therapy numerous studies 
were dedicated to the synthesis of more efficient 
photosensitizers. In this field some molecules have 
already been elaborated through convergent 
synthesis strategies, specially bearing ether

1
, ester

2
 

and triazole
3,4

 linkers. Nevertheless this type of 
linkage could not be considered ideal for the 
synthesis of glycoporphyrins since deglycosylation 
process and decreasing of biological activity

5
 have 

already been associated with the nature of these 
linkers. There are only few examples of ultrasound-
assisted porphyrin synthesis. On the other hand, it is 
reported that this energy input method can increase 
the selectivity and reduce reaction time. In order to 
access a new method to bind porphyrins to 
carbohydrates we investigated the synthesis of 
carbamate and thiocarbamate derivates by 
conventional and ultrasound-assisted methods. 
 

RESULTS AND DISCUSSION 

Two new porphyrin glycoconjugates (3 and 4) were 
synthesized by conventional and ultrasound-
assisted methods (Scheme 1). We were able to 
access one reaction condition to obtain only the thio-
carbamate conjugate and another one to access 
only the carbamate derivate. Under ultrasound 
condition the reaction time was drastically reduced 
and the ratio between carbamate and thiocarbamate 
derivates was enhanced from 1.4 to 5.0 (Table 1). 
 
 

Table 1. Product yield obtained by conventional and 
ultrasound-assisted methods. 

Compound 3 4 
Ratio 
4:3 

Conventional method 1 19 % 0 - 

Conventional method 2 23 % 33 % 1.4 

Conventional method 3 0  49 % - 

Ultrasound-assisted 8 % 40 % 5.0 

 

CONCLUSION 

It was found that both carbamate and thiocarbamate 
porphyrins can be synthesized together from 
hydroxyphenylporphyrin 1 and glycosyl isothio-
cyanate 2. The reaction condition was mandatory to 
the reaction selectivity.  

ACKNOWLEDGEMENTS 

This work was supported by grants from Fundação 
Araucária, Pronex-Carboidratos, CNPq and UFPR 
Pharmaceutical Sciences Post-Graduation Program. 

REFERENCES 
1  

Laville, I.; Pigaglio, S.; Blais, J. C.; Doz, F.; Loock, B.; Maillard, P.; 
Grierson, D. S.; Blais, J. J. Med. Chem. 2006, 49, 2558. 

 2   
Tomé, J. P. C.; Neves, M. G. P. M. S.; Tomé, A. C.; Cavaleiro, J. A. S.; 

Mendonça, A. F.; Pegado, I. N.; Duarte, R.; Valdeira, M. L.. Bioorg. Med. 
Chem. 2005, 13, 3878. 
3    

Locos, O. B.; Heindl, C. C.; Corral, A.; Senge, M. O.; Scanlan, E. M. Eur. 
J. Org. Chem. 2010, 1026. 
4 

Garcia, G.; Naud-Martin, D.; Carrez, D.; Croisy, A.; Maillard, P. 
Tetrahedron. 2011, 67, 4924. 
5   

Lafont, D.; Zorlu, Y.; Savoie, H.; Albrieux, F.; Ahsen, V.; Boyle, R. W.; 
Dumoulin, F.  Photodiag. Photodyn. Ther. 2013. 
http://dx.doi.org/10.1016/j.pdpdt.2012.11.009. 

 

Scheme 1. Synthesis of thiocarbamate derivate 3 and carbamate glicoporphyrin derivate 4. 
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Method 1: 60º C, 48 h; Method 2: triethylamine, 60º C, 48 h; Method 3: triethylamine, NaOH, 60º C, 48 h;  
Ultrasound-assisted method: triethylamine, 42 kHz, 1 h.




