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Alkanesappearcapableof forminghydrogenbondswhensufficiently activatedby neighboringelectronegativesubstituents.In thiscon-
text, theC-H ����� O interactionbetweenthesubstitutedalkanestrifluoromethaneanddifluoromethanewith oxiranehasbeenanalyzedby
molecularbeamFouriertransformmicrowavespectroscopy. Thegroundstaterotationalspectraof C� H � O ����� HCF� ,

	 � CCH� O ����� HCF� ,
C� H � O ����� H

	 � CF� , C� H � O ����� H � CF� , C� H � O ����� H
	 �� CF� and

	 � CCH� O ����� H � CF� isotopomershave beenstudied,in their naturalabun-
dances,in the frequency range6-18 GHz. A C
 symmetryhasbeenestablishedfor the oxirane����� trifluoromethanecomplex with the
C-H bondof trifluoromethanepointing to the domainof the nonbondingelectronpairsof the O atom. The cooperative effect of two
C-F����� H-C interactionsincreasesthe stability of the complex. The barrier to internal rotationof the CF� grouphasbeendetermined
from theobservedA-E splittings. In theoxirane����� difluoromethanecomplex thedeterminedstructuraldatarevealstheexistenceof two
bifurcatedhydrogenbonds: onebetweenthe CH� groupof difluoromethanewith the O atomof oxiraneand the otherbetweenthe
methylenic C-H groupsof oxiranewith the closestfluorine atomof difluoromethane.To our knowledgethis is the first experimental
evidenceof this behaviour. The C-H ����� S interactionhasbeenalsoanalyzedin the trifluoromethane����� tiirane complex. The rotational
spectraof C� H � S����� HCF� , C� H ���

� S����� HCF� ,
	 � CCH� S����� HCF� andC� H � S����� H

	 � CF� isotopicspecieshave beenstudiedin their natural
abundance.


