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Comment on “Rationalizing the Strength of type hydrogen-bond dimers can therefore show an increase by
Hydrogen-Bonded Complexes. Ab Initio HF and a whole order of magnitudegven though such perhalogenated
DFT Studies” systems also have sizable hydrogen-bond acceptor capainity
thus are expected to be smaller than gas-phase values. Lukin
Hans-Jog Schneider and Lesczynski have applied B3LYP/6-311G(d,p) calculations

to account for the solvent effect of chloroform wittG values
FR Organische Chemie der Urrsita des Saarlandes, sometimes coming closer to Fhe experi_mental energies but, in
D 66041 Saarbiaoken, Germany other cases, showing large discrepancies (such as for dimer

15 (calcd) vs 6.8 (exptl) kcal/mol; for dimérl 28 (calcd) vs 9
Receied: December 20, 2002; In Final Form: May 20, 2003  (exptl) kcal/mol; for dimerl7 16.4 (calcd) vs 24.5 (exptl) kcal/
mol). The discrepancies were suspected to be due partially to
the presence of water in chloroform, the influence of which was
evaluated with a PCM model and with B3LYP/6-311G(d,p)
calculations including two water molecules, still leading to large
discrepancies to the experimental data but to a more correct

A recent paper by O. Lukin and J. Lesczynskiline Journal
of Physical Chemistry Aaddresses the important question of
whether the stability of the hydrogen-bond complexes with
amide-type donors and acceptors in solution can be predicted
by empirical parameters derived from experimental studies and

whether ab initio calculations perform significantly better in this stability sequence for the two dimers studied this way. Here, it
context. The authors come to conclusion that “The results...indi- should be noted that water in chloroform on related hydrogen-

cate that the incremental approach considering primary and bonded complexes has been shown to a#éBtinsignificantly

secondary electrostatic interactions can not be trusted.” and thata_nOI AH and A_S In & compensating manriérthh, however,

the rationalization of hydrogen bonding in nucleobase-related §|gn|f|cant variations with the underlying s}ructuﬁésﬁalcgla-
complexes with secondary interactions as proposed on the basid!ONs on water eﬁeCtS. should also take into account its self-
of electrostatics by Jorgensen et a.insufficient, particularly assomaupn observed in chloroforh. .

with respect to solvent effects. In view of the paramount There is no reason to assume that the medium effects cannot

significance of such hydrogen bonds in biological systems such Pe rationalized just by competition of the excess solvent
as nucleic acid components, as well as in synthetic supramo-molecules. Methanol, as a much stronger hydrogen-bond donor,
lecular complexes, in drug design, for new materials, and other lOWers association constants of nucleobase analogues even at
applications, the strategy and conclusions of Lukin and Lesc- concentrations in chloroform as low as 1% by a factor of mag-
zynski deserve several comments. It should be borne in mind nitude? Significant progress in ab initio calculations have been
that empirical parameters such as dars free from any  Made also by inclusion of polarization and electron correlation
mechanistic assumptions and, in contrast to the calculations byfUnctions;? but much needs to be done before they can predict
Jorgensen et at.are not restricted to consideration of electro- stabilities as well as empirically derived descriptors. Entropic
static effects. effects can play a major role in the association of larger solute
One crucial question point is the agreement obtained with Mmolecules; the effect of flexible single bonds in hydrogen-
empirically derived free energy increments, which in our 1996 Ponded complexes can again be quantified from the analysis of
pape? has been shown to reproduce 58 different complexes €xPerimental data sets.
observed in chloroform solution withig0.4 kcal/mol of the
free energy; in contrast, the molecular orbital calculafiovere References and Notes
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