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Thestructureof thefluorobenzene-HClcomplex hasbeenstudiedby Fourier-transformmicrowave spectroscopy andabinitio calcula-
tions. Rotationalconstantsfor threeisotopomers(C� H � F-H

� � Cl, C� H � F-H
���

Cl andC� D � F-H
� � Cl) areconsistentwith a � -hydrogen

bondedstructurewith theHCl locatedabove thefluorobenzenering, nearthering center, andtheH atomof HCl pointing towardsthe
� -cloudof thering. Two structuresareconsistentwith theinertial data,onewith theHCl almostperpendicularto thering andtheother
with theH pointingtowardthefluorineendof thering. Ab initio calculationsat theMP2/6-311++G(2df,2pd)level (+ BSSEcorrections)
werecarriedout to obtaindifferenceelectrondensityplotsandindicatethattheHCl is tilted by about14

�
from perpendicular, with the

H atomtowardtheparacarbonatom(wherethe � -densityis significantlyhigher). An internalsemi-circularlibration of theH atomis
possible,leadingto anaverageinclinationangleof about0.7

�
, in reasonableagreementwith thefirst of thetwo possibleexperimental

structures.Thecalculationsindicatethatthebondingin thefluorobenzene-HClcomplex is primarily electrostaticin naturewith about5.5
melectrontransferredfrom thebenzenering to theHCl. Calculationof thecomplex bindingenergy at theCCSD(T)/6-311++G(2df,2pd)
+ CP(BSSE)level givesa valueof 2.8kcal/mole.


