
Accepted Manuscript

Catalytic Aspects of a Nickel(II)-bipyridine Complex towards Phosphatase and
Catechol Dioxygenase Activity

Mamoni Garai, Dhananjay Dey, Hare Ram Yadav, Angshuman Roy Choudhury,
Niranjan Kole, Bhaskar Biswas

PII: S0277-5387(17)30234-6
DOI: http://dx.doi.org/10.1016/j.poly.2017.03.038
Reference: POLY 12553

To appear in: Polyhedron

Received Date: 24 December 2016
Revised Date: 4 March 2017
Accepted Date: 9 March 2017

Please cite this article as: M. Garai, D. Dey, H.R. Yadav, A.R. Choudhury, N. Kole, B. Biswas, Catalytic Aspects
of a Nickel(II)-bipyridine Complex towards Phosphatase and Catechol Dioxygenase Activity, Polyhedron (2017),
doi: http://dx.doi.org/10.1016/j.poly.2017.03.038

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.poly.2017.03.038
http://dx.doi.org/10.1016/j.poly.2017.03.038


  

Catalytic Aspects of a Nickel(II)-bipyridine Complex towards 
Phosphatase and Catechol Dioxygenase Activity 

Mamoni Garai,[a] Dhananjay Dey,[a]  Hare Ram Yadav,[b] Angshuman Roy 
Choudhury,[b]  Niranjan Kole[a] and  Bhaskar Biswas,[a]* 

aDepartment of Chemistry, Raghunathpur College, Purulia 723 133, India 
bDepartment of Chemical Sciences, Indian Institute of Science Education and Research, 

 A. S. Nagar, Manauli PO, Mohali 140 306, India 
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Abstract 

   A mononuclear nickel(II) complex, [Ni(bpy)2(OH2)(NO3)](NO3) (1) [bpy = 2,2′-bipyridine], 

has been synthesized and structurally characterized by routine analytical techniques including 

a single crystal X-ray diffraction study. X-ray crystal structure analysis shows that 1 

crystallises in the triclinic system with the P1 space group and adopts an octahedral 

geometry. The nickel(II) complex has been evaluated as a functional model for phosphatase 

and catechol dioxygenase enzymes by using 4-nitrophenylphosphate (PNPP) and 3,5-di-tert-

butylcatechol (DTBC) as model substrates in aqueous-DMF and acetonitrile media 

respectively. This mononuclear nickel complex exhibits good hydrolytic phosphoester 

cleavage efficiency, viz. a kcat value of 8.42×103 hour-1, and produces mostly benzoquinone 

(kobs = 2.3×10-3 min-1) and intradiol cleavage products during an investigation of catechol 

dioxygenase activity.  
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1. Introduction 

     In living systems, metalloenzymes with the capability of processing dioxygen under 

ambient conditions have attracted considerable interest from coordination chemists in recent 

decades [1-4]. Designed coordination molecules can effectively mimic the active sites of 

several bio-enzymes and lead to efficient, mild catalysts for carrying out different organic 
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