ADVERTISING SUPPLEMENT

Molecular Spectroscopy | 29

Real Time In-Situ Monitoring
of Organic Reactions Using an

[ sHIMADZU

he formations of intermediates in chemical reactions play
Tintegral roles in the final result of the chemical reaction.
Often, these intermediates cannot be monitored in real time and
even in cases where it is possible to trap or isolate the intermedi-
ate, its characterization and determination of purity and yield can
consume many hours.

The use of the FTIR as a reaction monitor can aid in recogniz-
ing formation of intermediates and in determining depletion of
reactants and formation of products. In most cases, it is not fea-
sible to remove aliquots of a reaction mixture for measurement
with traditional IR accessories, such as liquid cells. The use of a
Fiber Optic Probe system allows real-time monitoring of the
reaction in the reaction vessel.

In this communication, we describe a system that allows real-
time monitoring of chemical reactions at elevated or sub-ambi-
ent temperatures without jeopardizing the reaction system.

Experimental Conditions

A Shimadzu FTIR8400S was used with a REMSPEC Fiber optic
probe system coupled to the instrument. An MCT detector was
used for increased sensitivity. Parameters were set such that 20
spectra were acquired and averaged every 30 seconds. Propionyl
bromide in dry methylene chloride was placed in a three-necked
flask at —40° C under a nitrogen blanket. Diisopropylethylamine
(Hunig’s base) was added to induce formation of a methyl ketene.
After the reaction stabilized, tert-butyldimethylsilylquinine
(TBSQN) was added to form the methyl ketene dimer.

Figure 1 shows the changes in the spectra over time. The data
here are reduced to more clearly show differences in the spectra.
To further illustrate the changes occurring during the reaction,
the data has been further reduced in Figure 2.

Figure 2 shows the initial doublet peak of the propionyl bro-
mide at approximately 1775 cm’! (green spectra). As the reaction
occurs, this peak disappears and the formation of the methyl
ketene peak at 2115 cm”’ occurs. After the addition of the
TBSQN, the methyl ketene peak degrades and the triplet peak of
the methyl ketene dimer appears indicated by the red spectra.

Conclusions

FTIR is a viable way of monitoring an organic reaction in real
time where there are discernable differences in functional groups
between reactants and the products. The use of a fiber optic probe
can enhance this capability by enabling monitoring of the reac-
tion in-situ. Not shown, data can also be used to create a three-
dimensional image where time corresponding data can be
extracted from the accumulated data.

FTIR Fiber Optic System
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Figure 1. Formation of methyl ketene and methyl ketene dimer.
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Figure 2. Reduced data showing the changes of peak formations.
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