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Themolecularstructurefor (( ��� -acetylene)methyldioxorhenium(ACMDO) wasobtained
by measuringandanalysingthe rotationalspectrafor 14 isotopomers.This appearsto
bethefirst gas-phasemeasurementfor a rheniummetalacyclopropene,andthefirst struc-
tural dataon this compound.This complex is closely relatedto reactionintermediates
in methyltrioxorhenium(MTO) and ������� catalysedoxidationreactions.Thesereactions
arevery importantin industrialchemicalproductionandfor synthesesof chiral products.
Only a few alkynecomplexesof transitionmetalsin high oxidationstatesareknown and
even fewer have beenstructurallycharacterized.Themicrowave spectraweremeasured
in the4-11GHzrangeusinga Flygare-Balle-typepulsed-beammicrowavespectrometer.
Rotationalconstantsandrheniumquadrupolecouplingtensorswereobtainedfor all iso-
topomers.Theacetyleneligandstructureis modifiedandexhibits partial �
	 � hybridiza-
tion. The C-C bondlengthis increasedby 0.08˚

�
to 1.29˚

�
. The H-C-C interbondanglesarereducedfrom ������ to ������� , and ������� .

The quadrupolesplitting patternsand systematicchangesin the quadrupolecoupling tensorswere very helpful in making positive
assignments.
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