Role of H-bonding in Modulating Reactivity with Criegee Intermediates

Saurabh Khodia'!, Maria de los Angeles Garavagno', Stephen J. Klippenstein?, and Andrew J. Orr Ewing’

'"University of Bristol, School of Chemistry, Bristol, BS8 1TS, United Kingdom
2Chemical Sciences and Engineering Division, Argonne National Laboratory, Lemont, lllinois 60439, USA

3. Methods

Our approach
» Laboratory-generated SCls for direct kinetic investigation of target reactions
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Theoretical kinetics

1. Background

. . . . » High-level quantum calculations reproduce experimental kinetics for CH,OO + methyl
Atmospheric relevance of Criegee intermediates J X P P 2 y

formate, supporting slow reaction of ester with SCI

Formation: Stabilized Criegee intermediates (SCls) are produced in the troposphere

. . . . . N » Mechanism: pre-reactive complex — submerged barrier - SOZ formation
during ozonolysis of alkenes, primarily from natural emissions like isoprene.
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5. Conclusions

esters reveal propyl formate is an outlier

Time / ms

CH,O0O temporal decay profiles recorded under excess

» Potential role of propyl chain (analogous to hydroperoxy! Future direction: Validate that reactivity trends arise from functional group proximity, not molecule-
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methyl chain in proposed R2 reaction) specific effects, by extending to diverse systems

» Atmospheric chemistry model underpredicted SOZ formation by ~2500x

» Non-linear increase in reaction rate with ester chain length
from C1 to C3
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» Do these reactions compete in a humid environment?
Methyl formate (200 years)
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