
Accepted Manuscript

Mechanistic Insights into the Chemoselectivity of PtCln (n = 2, 4)-Catalyzed O-
H Insertion and Cyclopropanation Compared to Rh- and Cu-Catalyzed Reac-
tions

Pen-Ji Yan, Xiao-Qiang Yao, Zhi-Yuan Geng, Qing-Yun Wang

PII: S2210-271X(18)30236-6
DOI: https://doi.org/10.1016/j.comptc.2018.07.002
Reference: COMPTC 2827

To appear in: Computational & Theoretical Chemistry

Received Date: 21 April 2018
Revised Date: 30 June 2018
Accepted Date: 1 July 2018

Please cite this article as: P-J. Yan, X-Q. Yao, Z-Y. Geng, Q-Y. Wang, Mechanistic Insights into the
Chemoselectivity of PtCln (n = 2, 4)-Catalyzed O-H Insertion and Cyclopropanation Compared to Rh- and Cu-
Catalyzed Reactions, Computational & Theoretical Chemistry (2018), doi: https://doi.org/10.1016/j.comptc.
2018.07.002

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.

https://doi.org/10.1016/j.comptc.2018.07.002
https://doi.org/10.1016/j.comptc.2018.07.002
https://doi.org/10.1016/j.comptc.2018.07.002


  

 

 

Mechanistic Insights into the Chemoselectivity of PtCln (n = 2, 4)-Catalyzed O–H 

Insertion and Cyclopropanation Compared to Rh- and Cu-Catalyzed Reactions 

Pen-Ji Yan,
†,‡

 Xiao-Qiang Yao,
†
 Zhi-Yuan Geng,∗

,†
 Qing-Yun Wang

‡
  

 

†  Gansu Key Laboratory of Polymer Materials, College of Chemistry and Chemical Engineering, Key Laboratory of 

Ecenvironment-related Polymer Materials, Ministry of Education, Northwest University Lanzhou, 730070 Gansu, PR china 

‡ College of Chemistry and Chemical Engineering, Key Laboratory of Hexi Corridor Resources Utilization of Gansu, Hexi 

University, Zhangye 734000, PR China  

ABSTRACT: Allyl alcohol could provide an interesting model for chemocontrol in 

transition metal-catalyzed insertion of carbenoid into O−H bond and olefin 

cyclopropanation. The chemoselectivity of PtCl2- and PtCl4-catalyzed (compared to Rh 

and Cu) reactions between methyl α-diazophenylacetate and unsaturated allyl alcohol has 

been carried out by DFT calculations. The potential energy profiles confirm that the 

intermediate free enol formed by intramolecular proton transfer is more favorable 

compared to the formation of the free ylide and cyclopropanation. The [1,3]-proton shift of 

the enol readily provides the final O−H insertion product, which has a barrier of 4.5 and 

6.9 kcal/mol using metal-assisted two-allyl-alcohol clusters as a proton shuttle. 

Calculations provide a good explanation for the O−H insertion vs cyclopropanation of 

platinum, copper and rhodium catalysts have been used in these reactions. This study is 

expected to improve the understanding of platinum-catalyzed reactions for the C–X bond 

construction and provide guidance for the future design of new catalysts and new 

reactions. 
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