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Abstract: An important class of compounds emitted into our atmosphere is the volatile
organic compounds (VOCs).[1] The presence of these compounds in the atmosphere has
important environmental consequences because their oxidation leads to the formation of
organic aerosols, which are involved in the regulation of the planet climate and the
physical and chemical properties of the atmosphere.[2] Among oxygenated VOCs, an
important group are C6 alcohols, which are emitted when plants are stressed or drying
grass.[3] In this work, we investigated the first step of the atmospheric oxidation, initiated
by OH radical, of (Z)-hex-3-en-1-ol, (E)-hex-3-en-1-ol, (Z)-hex-4-en-1-ol and (E)-hex-
4-en-1-ol alcohols, whose structural aspects have already been determined by us and for
which the atmospheric decomposition process has not yet been determined theoretically.
Geometry optimizations and harmonic frequencies calculations were conducted at the
MP2/cc-pVTZ level of theory. We have considered two possibilities for the first step of
the reaction: hydrogen abstraction or OH addition, generating four possible products for
each isomer. The values obtained for reaction enthalpy and Gibbs free energy are in Table
1 and in Table 2.

Table 1. Reaction enthalpy (AH;) and Gibbs free energy (AGry) for the reaction of OH
with (Z)-hex-4-en-1-ol and (E)-hex-4-en-1-ol alcohols, in kI mol* (298 K and 1 atm).

(2)-hex-4-en-1-ol (E)-hex-4-en-1-ol
AH; AGy AH; AGy
H abstractionin C4 -110.06 -108.62 -115.93 -112.65

H abstractionin C5 -112.00 -110.39 -117.22 -113.83
OH addition in C4 -167.14 -123.46 -179.34 -129.49
OH additionin C5 -168.14 -124.82 -169.22 -126.38

Compounds
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Table 2. Reaction enthalpy (AHr) and Gibbs free energy (AGry) for the reaction of OH
with (Z)-hex-3-en-1-ol and (E)-hex-3-en-1-ol alcohols, in kJ mol™ (298 K and 1 atm).

(2)-hex-3-en-1-ol  (E)-hex-3-en-1-ol
AH, AGy AH; AGy
H abstraction in C3  -95.38 -94.29 -91.67 -89.63

H abstraction in C4 -110.47 -110.28 -89.80 -87.85
OH additionin C3  -158.86 -117.95 -165.28 -113.82
OH additionin C4  -167.31 -128.09 -174.66 -130.20

Compounds

All values obtained for AH; and AG: are negative, which shows that all reaction
possibilities are exothermic and exoergic. In general, hydrogen abstraction and OH
addition in (Z2)-hex-4-en-1-ol and (E)-hex-4-en-1-ol compounds are more favorable at C5
than C4; in (Z)-hex-3-en-1-ol and (E)-hex-3-en-1-ol, reaction in C4 is more favorable
than in C3; OH addition is preferable to the hydrogen abstraction and the reaction with
the (E) isomer leads to more favorable products than the reaction with the (Z) isomer.
According our knowledge, this is the first determination of these values for this system.
Kinetic studies are in progress.
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