WEAK C-H.-O AND C-H--F HYDROGEN BONDS IN THE TRIFLUOROMETHANE:--OXIRANE AND
DIFLUOROMETHANE::-OXIRANE COMPLEXES

SUSANA BLANCO, JUAN C. LOPEZ, ALBERTO LESARRI, SONIA ANTOLINEZ,

EMILIO J. COCINERD and JOSE L. ALONSO, Grupo de Espectoscopa Molecular Departamento
de Quimica Fisica, Facultad de Ciencias,Universidad de Valladolid, 47005Valladolid, Spain WALTHER

CAMINATI, Dipartimentodi Chimica”G.Ciamician” Universita’ degli Studidi Bologna, 40126Bologna,

Italy.

Alkanesappearcapableof forming hydrogenbondswhensuficiently activatedby neighboringelectrongative substituentsin this con-
text, the C-H---O interactionbetweerthe substitutecalkanegrifluoromethaneanddifluoromethanevith oxiranehasbeenanalyzedy
molecularbeamFouriertransformmicrovave spectroscop The groundstaterotationalspectraof CoH4O--- HCFs, 13CCH,O---HCF;,
C2H40---H'3CF3, C3H40--H2CF,, CaH40--H33CF, and'*CCH,0---H,CF, isotopomersave beenstudied,in their naturalatun-
dancesin the frequeng range6-18 GHz. A C, symmetryhasbeenestablishedor the oxirane--trifluoromethanecomplex with the
C-H bondof trifluoromethangointing to the domainof the nonbondingelectronpairs of the O atom. The cooperatie effect of two
C-F---H-C interactionsincreaseghe stability of the complex. The barrierto internalrotation of the CF; group hasbeendetermined
from the obsened A-E splittings. In the oxirane--difluoromethaneomple the determinedstructuraldatarevealsthe existenceof two
bifurcatedhydrogenbonds: one betweenthe CH. group of difluoromethanawith the O atom of oxiraneand the other betweenthe
methylenic C-H groupsof oxiranewith the closestfluorine atomof difluoromethane.To our knowledgethis is the first experimental
evidenceof this behaiour. The C-H---S interactionhasbeenalsoanalyzedn the trifluoromethane-tiirane complex. The rotational
spectreof CoHyS--HCFs, CoH3%S--HCF;3, 3CCH,S--HCF; andC,H,S--H'3CF; isotopicspecieshave beenstudiedin their natural
ablundance.



