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X-H...Y H-bond

X-H stretches

Small ammount of el. density (~0.01¢)
transferred from Y to proton donor

The band corresponding to X-H stretch
shifts to lower frequency (red shift),
increases 1n intensity and broadens

Red shift — fingerprint of H-bonding
..No red shift — no stabilization’ rule
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Charge-transfer from Y (lone el. pairs or 7-
electrons) to o* orbitals of XH
(hyperconjugation) =>weakening of XH bond
accompanied by its elongation and a
concomitant decrease of the X-H strech
vibration frequency — red shift
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Halogenated hydrocarbons du/ erH = O

PH ZH CPL303 447 ]999 Dannenberg, Masunov Herfmansson

11 H-bonded and 11 IBS H bonded complexes ;- L
i :'3"Opt1mrzat10n of the structure of proton donor in the 1nhomogenous el

~ field generated by pomt charges of the proton acceptor

e '__:'In lO H bonded complexes the eleetrostatlc term is domrnant

'.:".".:'{In 5 IBS H-bonded complexes the nonelectrostatlc terms are dommant .

"_"':'EI f|eld of proton acceptor cannot expiam dlfferent behawour of H

bonded and 1BS H bonded complexes e
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In 7 IBS H bonded complexes the ED 1n 6*
X H orbltal decreased G

HOW tO explam th1s decrease? Bl
------ Electr@n densnty redlstrlbutlon in proton
donar upon formatlen of complex plays a



. Nelther El nor CT explaln unamblguously |
the nature of IBS H bondlng (contrary to

another faotor plays a role |



! > ""Identlcal — only ED'Sp """" -

Benzene 1 18 0.0035 27.7 9. 1) |
;Antracene 225 0.0052 41.6 (40.6)
 Ovalene 287 00055 42.9 (40 8)

kcal/mol Af cm 1

AS O Eel ~ O CT to B A O proton donors;



V(Be..An)-V(Be)
V(Be..Ov)-V(Be)
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Harmonic potential energy curve
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Nature of H-bonding and IBS H-
bonding 1s different

* Under present definition H-bonding and
IBS H-bonding represent different
phenomena

 H-bond : hydrogen between two
electronegative atoms and with one of them
it 1s covelently bound
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