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addition of solvation energies can shift the bond length inward.
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e The potentials for both compounds differ very little from
This project stems from a previous study on CH,CN-SiF, (below), in For CH,CH,CN-SiF, we found the axial staggered isomer (below, CH,CN-SiF,, for which condensed-phase effects were not
which condensed-phase structural changes were predicted but left) to be the most stable (lowest energy, no imaginary observed.
not observed [1]. frequencies). This isomer has the substituents offset, rather than
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Present. CGHSCN_S|F4 and e Thisis a weak complex with a long N-Si bond.
CH CH CN_Si F *  The SiF, subunit is only slightly distorted from a tetrahedral 5 Left s a plot of the potential energy curve
3 2 4 geometry (< F-Si-F=105.9°). E in bulk dielectric media. The dielectric
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n the present case, we are dealing wi WO SpecCITiC compilexes: - -\ — B | 2bilty of the medium (ie.. polarity). Note

CH,CH,CN-SiF, and C,H.—SiF,. We expect the larger carbon groups *  Resultsare very siomilar to CH,CN-SIF,, for which the N-5i B 1ot the shape of the curve changes
to enhance the bonding interaction and lead to more significant distance is 2.874 A and the binding energy is -4.8 kcal/mol (M06). dramatically in condensed phases.

structural change in the condensed phase.
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. For the C.H.CN-SiF, complex we found the axial eclipsed isomer *  For C.H.CN—SiF,, the shape of the PE curve changes
Com pUtahonaI MEthOdS (below, left) to be the most stable (lowest energy, no imaginary dramatically with increasing dielectric constant (¢), and the
. . _ . frequencies). One of the fluorines overlaps with the phenyl ring. minimum energy point shifts from 2.8 A at e=2 to 2.0 A at £=10.
All computations were performed using Gaussian 09 version B.01:
»  Methods: M06 (preferred), MP2, and ®B97X-D * But asimilar effect was noted for CH,CN-SiF, and we did not

e Basis set: 6-311G+(2df,2pd) G see any experimental evidence.

e Solvation energies: Polarized Continuum Model (PCM \ o - e O GQ o o :
5 ( ) O G _’_m oo (x —- 0 o * Future work will involve Infrared Spectroscopy of nitrile/SiF,

. : / — / thin-films, in an attempt to observe condensed-phase effects.
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is 2.874 A and the binding energy is -4.8 kcal/mol (MO06).




