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The authors present a chemical mechanism of atmospheric isoprene oxidation suitable
for use in regional and global models, including under conditions where RO2 + HO2
and/or RO2 + RO2 reactions dominate over RO2 + NO. It is stated that the mecha-
nism is based closely on that in the University of Leeds Master Chemical Mechanism
(MCM). The major focus in the mechanism "development" portion of the manuscript
concerns the OH radical reaction because isoprene is emitted from vegetation mainly
during daylight hours. Apart from the reaction listing in Table 3 of the Supplementary
Material (which lists the lumped reactions) and Figure 1 (which provides a summary
reaction flow diagram for the OH radical reaction, but with very little detail), there is
no detailed discussion of the chemical pathways involved in the OH and NO3 radical
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and O3 reactions, nor of the reactions of the first- and later generation products. It
appears that the MCM web-site needs to be used in conjunction with this manuscript
in order to figure out the details of the reaction scheme; for example, HCOC5 (a 1,2-
hydroxyketone) is shown in Figure 1 and is isomeric to the two 1,4-hydroxyaldehydes
lumped as LHC4ACCHO - only by diligently searching Table 3 of the Supplementary
Material or (easier) the MCM webiste is it clear that HCOC5 is formed from RO2 and/or
HO2 reactions with ISOPDO2, and not from ISOPDO2 + NO.

Theoretical calculations (see, for example, Stevens et al., 2000; Lei et al., 2001;
Francisco-Marquez et al., 2003; Greenwald et al., 2007) and structure-activity rela-
tionships (Peeters et al., 1994) all agree that OH radical addition to isoprene (2-methyl-
1,3-butadiene) occurs mainly at the 1- and 4-positions, with percent addition at the 1-,
2-, 3- and 4-positions from the above cited theoretical studies being in the ranges 56-
72%, &#61603;2%, &#61603;2%, and 28-37%, respectively, and from the Peeters et al.
(1994) SAR 60%, 5%, 5%, and 30%, respectively. The MCM (from the MCM website)
has OH radical addition at the 1- and 4-positions of 65.5% and 34.5%, respectively,
and neglects OH addition at the 2- and 3-positions; this is a slight simplification from
Jenkin et al. (1998) who used an OH radical addition distribution of 59.4%, 4.7%, 4.7%
and 31.3%, respectively. The MCM is therefore consistent with theoretical calculations,
including the recent Greenwald et al. (2007) study which calculates OH addition to the
1-, 2- 3- and 4-positions of 67%, 2%, 2% and 29%, respectively. Inspection of Figure 1
shows that MIM2 does follow the MCM, with OH addition to only the 1- and 4-positions,
and with the distribution of the four resulting hydroxyperoxy radicals following that in the
MCM. Clearly, the authors need to explicitly state the initial distribution of OH radical
addition to the carbon atoms in isoprene and the assumptions made concerning the
subsequent position of O2 addition.

As expected, the mechanism predictions are generally quite similar to those of the
MCM, and MIM2 appears to be an improvement over MIM.
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