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Reactions are frequently carried out in nano-structured media, such as nano-porous media, micellar solutions, and nano-composites; such environments can enhance reaction through high surface area, interactions with the nano-structure and confinement effects. At present there is little understanding of the role of nano-structure in many such reactions.  Experimental measures of compositions and rates reflect an integration over multiple catalytic effects, and so provide little fundamental understanding. In the present work, we focus on one important class of nano-structured media, namely nano-porous carbons. In such environments mechanisms and reaction rates are strongly influenced by a number of factors, including reduced dimensionality, selective adsorption, chemical heterogeneity of the pore surfaces, diffusion limitations, and strong electronic interactions with the walls. These factors can modify the potential energy surface, and therefore the reaction mechanism. Such confinement effects have recently been shown to have a major influence (up to two orders of magnitude for the systems studied) on both reaction yields and rates for many reactions
,
, and in some cases on the reaction mechanism. A clear understanding of these factors could lead to the design of much improved catalytic systems, and it may be possible to optimize both the yield and rate of the reaction.

We report results of ab initio and semi-classical statistical mechanics calculations showing the effect of confinement within nanoporous carbons on two different classes of reactions: (1) unimolecular decomposition of small organic molecules and (2) interconversion between rotamers of small hydrocarbons. For these reactions, confinement can affect the reaction mechanism through both catalytic interactions with the carbon surface and geometrical constraints. We also show the effect of confinement on the free energy profile for the reaction and the kinetic rate constants. 
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