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The proposed mechanism for the epoxidation of cyclohexene was MeCN 0 === )k O He New Peak
investigated by monitoring the following reactions using ATR IR: reaction & H 110 - Alkene 815 cm™
of acetonitrile and hydrogen peroxide, the reaction between 2,2,2- 11 : /
trifluoroacetaphenone, hydrogen peroxide, and acetonitrile, and the entire 105 - ,
epoxidation reaction. 00 e
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Introduction

It has been reported that hydrogen peroxide can be used as an oxidant in
an epoxidation reaction. The hydrogen peroxide Is not strong enough on
1it’s own to oxidize an alkene to an epoxide but in the presence of
acetonitrile and a 2,2,2-trifluoroacetaphenone catalyst an even more
reactive oxidant can be formed to oxidize the olefin. This reaction is of
Interest because water Is the only by product, making it a very
environmentally friendly reaction. The reactants are also very inexpensive
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which Is also beneficial. o Acetamide
Figure (1). IR spectra on the right: (0.011 mL, 0.43 mmol) Hydrogen 1600
Peroxide and (0.025 mL, 0.43 mmol) acetonitrile, black line is the initial 4 Epoxide
" " ] spectrum and red is the final spectrum. The delta spectrum on the right shows 1357
EpOXIdeS Cah be d Very US@fUI Intermedlate the subtraction of the black line from the red line. S R
qe]
HQCid S 0.02 -
T H,0 / ) ® = =
Y “\M\\\H ] R'my_\& T /N + MeCN + H;0, y Oxidant
= R R R R R Ph CF3 Intermediate
_ 35
O ’ 3 R minutes
\ O
R'/“'/&Q - =D &
R . 3 g Figure (3). Delta spectra for the reaction of cyclohexene
Base 10- 20{  Acetamide neat (1 equiv), catalyst, hydrogen peroxide (2equiv) and acetonitrile (2 equiv) In a
V Isopropyl/ EDTA buffered solution (pH 11). The bottom graph is the absorbance
Base S . Rxn 1 - versus time for the peaks at 2970 (red), 1357 (blue), 1600 (black), and 815
£ o) 2 (magenta).
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The proposed reaction mechanism ! Eow N | -
PTop ‘s Conclusion
. g New / S 60- | The IR spectra for the individual reactions suggest there are three
) O | OH,, 0 distinct reactions happening. The absorbance versus time for the peak
N MeCN + 0, )bcetamlde )< at 2970 is due to the alkene and it is linear suggesting the rate of
1 ’ ‘“ ke epoxidation Is zeroth order in respect to the alkene.
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Figure (2). Delta spectra for the reaction between the hydrogen peroxide and
acetonitrile (blue line) and the reaction between 2,2,2-trifluoroacetaphenone,
hydrogen peroxide, and acetonitrile (green). The spectra on the right shows

on overlay of the neat acetaamide spectrum in black on top of the subtraction
spectrum of the reaction of the catalyst, acetonitrile and peroxide.
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