
This is an Accepted Manuscript, which has been through the 
Royal Society of Chemistry peer review process and has been 
accepted for publication.

Accepted Manuscripts are published online shortly after 
acceptance, before technical editing, formatting and proof reading. 
Using this free service, authors can make their results available 
to the community, in citable form, before we publish the edited 
article. We will replace this Accepted Manuscript with the edited 
and formatted Advance Article as soon as it is available.

You can find more information about Accepted Manuscripts in the 
Information for Authors.

Please note that technical editing may introduce minor changes 
to the text and/or graphics, which may alter content. The journal’s 
standard Terms & Conditions and the Ethical guidelines still 
apply. In no event shall the Royal Society of Chemistry be held 
responsible for any errors or omissions in this Accepted Manuscript 
or any consequences arising from the use of any information it 
contains. 

Accepted Manuscript

 Catalysis 
 Science & 
Technology

www.rsc.org/catalysis

http://www.rsc.org/Publishing/Journals/guidelines/AuthorGuidelines/JournalPolicy/accepted_manuscripts.asp
http://www.rsc.org/help/termsconditions.asp
http://www.rsc.org/publishing/journals/guidelines/


Graphical abstract 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The epoxidation of propene to propene oxide at mild conditions using molecular 
rhenium and molybdenum catalysts is presented.  
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The epoxidation of propene is performed in homogeneous 

phase using different molecular catalysts and H2O2 or tert-

butyl hydroperoxide as oxidants. A comparison between 

molybdenum catalysts and methyltrioxorhenium (MTO) 

shows that the well known Re catalyst is the best among the 

examined catalysts.  

 

Scheme 1 MTO-catalysed epoxidation of propene using H2O2 as oxidant in 

acetonitrile. 
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Figure 1 Catalysts used in this study for the epoxidation of propene. 

Table 1 Epoxidation of propene using catalysts 2–5.a 

Entry Cat. Solvent t [h] Conv. [%] Sel. [%] 

1 2 CH2Cl2 24 23 > 99 

2 3 CH2Cl2 24 33 > 99 

3 3 [omim][NTf2]
b 24 35 > 99 

4 3 HFIb 24 28 > 99 

5 4 [omim][NTf2]
b 24 23 > 99 

6 4 HFIc 24 26 > 99 
7 5 CH2Cl2 24 32 > 99 

a Reaction conditions: molar ratio cat:propene:TBHP 1:100:250, 25 °C, 

0.5 mL solvent or IL  
b [omim][NTf2] = 1-octyl-3-methylimidazolium bis(trifluoromethanesulfo-
nyl)imide.  
c HFI = 1,1,1,3,3,3-hexafluoroisopropanol. 

Figure 2 Ionic compounds a-e used as additives for the epoxidation of propene 

with MTO as catalyst. 

Table 2 Effect of Lewis-basic ionic additives on the catalytic performance of 

MTO for the epoxidation of propene.a 

Entry Additive Equiv. additive        Conv. [%] Sel. [%] 

1 - - 75 80 
2 Pyridine 10 42 98 

3 a 2 79  76  

4 a 5 68 73 
5 b 2 69  79 

6 b 5 72 73 

7 c 2 81 50 
8 d 2 51 72 

9 e 2 80 82 

10 b - - 86 91 
11 b Pyridine 10 52 98 

12 b a 2 96 89 

13 b d 2 79 90 
14 b e 2 86 92 

a Reaction conditions: molar ratio MTO:propene:H2O2 (50 % aq. solution) 

1:100:250, 25 °C, 6 h reaction time.  
b Results obtained at 40 °C after 3 h during 1H-NMR kinetic measurements. 
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Figure 3 Kinetic plots of the propene conversion and PO selectivity using MTO as 

catalyst and different additives at 25 °C.  

°

°

Figure 4 Kinetic plots of the propene conversion and PO selectivity using MTO as 

catalyst and different additives at 40 °C.  

°
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