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Ring-opening polymerization of cyclic esters is an important field in 
polymerization chemistry due to the biocompatibility and biodegradability of the 
obtained materials.1 Even if the literature concerning the ROP of lactones is 
vast, there is not detailed research for Group 8 transition metal based catalysts 
or initiators. It was only in 2006 that was reported the first example regarding 
the use of ruthenium derivatives in ROP of lactones.2 In this contribution we 
present the results of the polymerization of ε-caprolactone by [Ru(η5-C5H5)(η

6-
substituted arene)][PF6] complexes in the presence of isopropyl alcohol. By in 
situ NMR techniques it was found that this polymerization proceeds via an 
activated monomer mechanism. A DFT study of the polymerization initiation 
step will also be presented in order to corroborate this mechanism. 

Ru
O

O

Ru O O

ROH

+
+

HOR

Ru O O

RO

H

Ru
O

O

RO

H

+

new 
alcohol

Ru
O

O

+

CL

O

O

RO

H

RO
O

OH

O

O

1

R

R

R

R

R

 

[1] [a] A.-C. Albertsson, I. K. Varma, Biomacromolecules 2003, 4, 1466-1486;  
[b] K. M. Stridsberg, M. Ryner, A.-C. Albertsson, Advances in Polymer Science 
2002, 157, 41-65; [c] P. Kubisa, S. Penczek, Prog. Polym. Sci 1999, 24, 1409-
1437. [2] [a] J. L. Mata-Mata, J. E. Báez, J. A. Guitiérrez, A. Martínez-Richa, 
Journal of Applied Polymer Science 2006, Vol. 99, 2737–2745; [b] J. L. Mata-
Mata, J. A. Gutiérrez, M. A. Paz-Sandoval, A. R.Madrigal, A. Martínez-Richa, 
Journal of Polymer Science: Part A: Polymer Chemistry 2006, Vol. 44, 6926–
6942; [c] R. R. Gowda, D. Chakraborty, Journal of Molecular Catalysis A: 
Chemical 2009, 301, 84-92. 


