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Hydrogenthioperoxideor oxadisulfane,H-O-S-H,hasbeensynthesizedin two ways.

1. by flashvacuumpyrolysisof di-tert-butysulfoxide

2. by radiofrequency (RF) dischargeof H � SandH � O

(1) Thepyrolysisat thetemperatureof 500
�
C gave tert-butylsulfenicacid, t-BuSOHandits S-protonatedisomert-BuS(O)Hin almost

quantitative yield asjudgedfrom the massandIR spectra.Thesewerethe stepswhich provided the precursorwhich at 1100
�
C pro-

ducedthemoleculeHOSH.Themethodwith which finally confirmedthegasphaseexistenceof HOSHwashigh resolutionrotational
spectroscopy.

(2) Thetransientspeciesoxadisulfane(HSOH)haslongbeensoughtdueto its extraordinarypositionbetweenthewell known molecules
hydrogenperoxide(H � O� ) anddisulfane(H � S� ). Our investigationsinto theflashvacuumpyrolysisof di-tert- butylsulfoxideled to the
first gasphasesynthesisof HSOHto yieldedspectrawith explicit structuralinformation. After optimizationof thereactionconditions
by massspectrometryIR spectraof theproductswereobtained.Theab initio structure(CCSD(T)/cc-pVQZ)of theunbranchedstruc-
ture (skew chain)of HSOHhasbeencalculated.Thecomparisonof theobservedvibrationalbandsto thepredictednormalvibrations
(CCSD(T)/cc-pVTZ)suppliestheevidencefor theformationof thiscatenatedisomerof HSOHin thegasphase.Furthermoreresultsof
DFT calculations(B3LYP/6-311G+(2d,p))couldconfirmthepresenceof theO- andS- protonatedstructuresof tert-butylsulfenicacid
by their characteristicIR transitions.It maythusbeconcludedthatthelatterisomerplaysanimportantrole asa key intermediatein the
generationof HSOHvia a five-memberedcyclic transitionstate.Recentlywe succeededin obtainingthefirst rotationalspectroscopic
dataof HSOHby recordingthecharacteristicpatternof its

�
Q � -branch.


