
Accepted Manuscript

To bridge or not to bridge: The role of sulfuric acid in the Beckmann rearrange-

ment

Chester R. Lin, Li-Juan Yu, Shuhua Li, Amir Karton

PII: S0009-2614(16)30498-5

DOI: http://dx.doi.org/10.1016/j.cplett.2016.07.018

Reference: CPLETT 34012

To appear in: Chemical Physics Letters

Received Date: 11 June 2016

Accepted Date: 7 July 2016

Please cite this article as: C.R. Lin, L-J. Yu, S. Li, A. Karton, To bridge or not to bridge: The role of sulfuric acid

in the Beckmann rearrangement, Chemical Physics Letters (2016), doi: http://dx.doi.org/10.1016/j.cplett.

2016.07.018

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.cplett.2016.07.018
http://dx.doi.org/10.1016/j.cplett.2016.07.018
http://dx.doi.org/10.1016/j.cplett.2016.07.018


  

1 

To bridge or not to bridge: The role of sulfuric acid in the 

Beckmann rearrangement 

 

Chester R. Lin,
a
  Li-Juan Yu,

b
  Shuhua Li,

a
  and Amir Karton

b,*
  

 

 

a
School of Chemistry and Chemical Engineering, Key Laboratory of Mesoscopic Chemistry of 

Ministry of Education, Institute of Theoretical and Computational Chemistry, Nanjing 

University, Nanjing, 210023, P. R. China 

 

b
School of Chemistry and Biochemistry, The University of Western Australia, Perth, WA 6009, 

Australia 

 

 

A B S T R A C T  

Based on ab initio calculations using the Gaussian-4 method, we propose a new catalytic 

mechanism for the Beckmann rearrangement in concentrated H2SO4. Our calculations suggest 

that H2SO4 catalyzes the 1,2-proton-shift step via a cyclic transition structure, in which H2SO4 

acts as a proton-transfer bridge. The reaction barrier for this mechanism is lower by 48.1 kJ/mol 

than the barrier for the previously suggested catalytic mechanism, which involves a strained 3-

memberd-ring transition structure. According to the previous mechanism the 1,2-proton shift has 

the highest activation energy, while in the revised mechanism the highest activation energy is 

obtained for the ensuing rearrangement/dehydration step.  
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