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Stereolsomerism
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Many atmospheric peroxy radicals have 2 chiral centers and thus exist as 4

nly one of the chiral centers react

unimolecularly with different rate coefficients
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Stereoselectivity in Crotonaldehyde Oxidation
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Adapted with permission from Mgller et al., /. Phys. Chem. Lett, 2019 10 (20), 6260-6266, DOI: 10.1021/acs.jpclett.9b01972.
Copyright 2019 American Chemical Society.
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The nitrate peaks decrease to different extent with increasing bimolecular lifetime

showing different unimolecular rate coefficients

Adapted with permission from Mgller et al., /. Phys. Chem. Lett, 2019 10 (20), 6260-6266, DOI: 10.1021/acs.jpclett.9b01972.
Copyright 2019 American Chemical Society.
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Reaction Rate Coefficients

Structure | Reaction _stersoomer ks ) [+

(R*R*) 0.25 0.7 (+1/-0.3)
O 1,5 H-shift _x ~20
Lo b (R*S%) 0.021 0.04 (+0.03/-002) |
O (R*R*) 0.24 0.3 (+0.2/-0.1)
O 1,4 H‘Sh|ft — X 2
o b (R*S*) 0.82 06 (+04/-02)
T = 296 K

* One structural isomer shows differences between diastereomers of about
a factor of 20, the other about a factor of 2

» Theory predicted trends beforehand

« Agreement between calculations and experiments within a factor of 3

Adapted with permission from Mgller et al., /. Phys. Chem. Lett, 2019 10 (20), 6260-6266, DOI: 10.1021/acs.jpclett.9b01972.
Copyright 2019 American Chemical Society.



o? UNIVERSITY OF COPENHAGEN

Atmospheric Impact of Stereoselectivity
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Under many atmospheric conditions, one diastereomer will react mainly unimolecularly and

the other mainly bimolecularly leading to diastereomeric enhancements of products
Adapted with permission from Mgller et al., /. Phys. Chem. Lett, 2019 10 (20), 6260-6266, DOI: 10.1021/acs.jpclett.9b01972.

Copyright 2019 American Chemical Society.
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Stereoselectivity in Isoprene Oxidation _
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Much larger differences between diastereomers are possible in more oxidized systems
In isoprene-derived peroxy radicals, differences of up to nearly a factor of 1000 have
been calculated

But it is seemingly very difficult to predict which systems display differences

Adapted with permission from Mgller et al., /. Phys. Chem. A, 2019 123 (4), 920-932, DOI: 10.1021/acs.jpca.8b10432
Copyright 2019 American Chemical Society.
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Atmospheric Modeling of H-shifts )\/

GEOS-Chem modeling of H-shifts in isoprene oxidation:

* More than 30 % of all isoprene emitted undergoes a
minimum of 1 H-shift

* H-shifts lead to 47 % OH-recycling in isoprene
oxidation Change in [OH] due to H-shifts
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Mgiller et al,, /. Phys. Chem. A, 2019 123 (4), 920-932, DOI: 10.1021/acs.jpca.8b10432
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