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About OMICS Group Conferences 

OMICS Group International is a pioneer and leading science event 

organizer, which publishes around 400 open access journals and 

conducts over 300 Medical, Clinical, Engineering, Life Sciences, 

Pharma scientific conferences all over the globe annually with the 

support of more than 1000 scientific associations and 30,000 editorial 

board members and 3.5 million followers to its credit. 

 

OMICS Group has organized 500 conferences, workshops and national 

symposiums across the major cities including San Francisco, Las Vegas, 

San Antonio, Omaha, Orlando, Raleigh, Santa Clara, Chicago, 

Philadelphia, Baltimore, United Kingdom, Valencia, Dubai, Beijing, 

Hyderabad, Bengaluru and Mumbai. 
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Boronate compounds as probes for H2O2 

In  the  middle  of  the  last  decade  of  the  20th  century  a  new  class  of 

fluorescent probes containing the boronate structure has been developed 

for selective detection of H2O2 . 

1. Lo L.C., Chu C.Y. Chem. Commun. (2003), 2728 

2. Chang M.C., Pralle A., Isacoff E.Y., Chang C.J.  J. Am. Chem. Soc. (2004), 126, 15392 



The mechanism of boronates oxidation 
Sikora A, Zielonka J. et al. FRBM (2009), 47, 1401 



Reactions with H O , ClO- and ONOO- 
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Sikora A, Zielonka J. et al. FRBM (2009), 47, 1401 

Boronate 

Rate constant, k [M-1s-1] (pH = 7.4) 

Peroxynitrite Hypochlorite Hydrogen 
peroxide  

- 

2.2 

2.5 

  

EtBA 

PBA 

FBA 

2.8·105 

1.6·106 

1.4·106 

1.2·104 

6.2·103 

2.7·104 



Hydroperoxide kROOH+CBA [M
-1s-1] 

TyrOOH 

TrpOOH 

HisOOH 

H2O2 

23.4 ± 0.5 

11.4 ± 0.2 

23.3 ± 0.7 

1.5± 0.2 

Table: Rate constants of the reactions  of 
amino acid hydroperoxides with CBA. 



Transition states 

Adducts 

Transition states 

Ea = 32.9 kcal/mol Ea = 17.4 kcal/mol 

Oxidation of boronates by  ONOO- and HOO- occurs with 
simultaneous cleavage of O-O  and C-B bonds, and 
formation of C-O bond 

PCM/M06/6-31+G(d,p) 



pH-dependent reactivity of PC1 towards 

hypochlorite and peroxynitrite 
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Stoichiometry of the reactions 

Sikora A, Zielonka J. et al. FRBM (2009), 47, 1401 

Boronate consumption yield (for all oxidants) ~ 100% 

Phenol production yield: 

H2O2 and HOCl ~ 100 % 

peroxynitrite ~ 85-90 % 



Reaction with peroxynitrite - major and minor 
reaction pathways 

Sikora A, Zielonka J et al. Chem. Res. Toxicol. (2011), 24, 687 



Spin trapping 

Sikora A., Zielonka J. et al. Chem. Res. Toxicol. (2011), 24, 687 



Proposed mechanism of major and minor pathway 

Sikora A., Zielonka J. et al. Chem. Res. Toxicol. (2011), 24, 687 



The mechanism of major, and minor products 
formation 

Sikora A., Zielonka J. et al. Chem. Res. Toxicol. (2011), 24, 687 



Activation of macrophages RAW 264.7 for the 
production of ROS/RNS 

Zielonka J, Zielonka M et al. J. Biol. Chem. (2012), 287, 2984 



Oxidation of boronates by activated macrophages 

Zielonka J, Zielonka M et al. J. Biol. Chem. (2012), 287, 2984 



Oxidation of boronates by endothelial cells 

(manuscript in preparation) 



Can Boronates Detect H2O2 in Cells? 

FBBE 25 M, oxidant 100 M, GSH 0-5 mM 
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THANK YOU !!! 



Let Us Meet Again 

We welcome you all to our future conferences of OMICS Group International   

 
Please Visit: 

www.omicsgroup.com 
www.conferenceseries.com 

www.pharmaceuticalconferences.com 
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