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HYDROGEN TRANSFER IN THE MASS SPECTRAL FRAGMENTATION OF
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Interest in the mass spectra of transition metal organometallic complexes is growing
rapid1y1 and in a number of instances it has been shown that the metal atom may exert
considerable influence on the fragmentation mode of the organic 1igand2. The recent report3
of stereoselective loss of hydrogen from cyclohexadiene iron tricarbonyl (1), possibly via
transfer to the iron atom, prompts us to report our observations on the mass spectral

fragmentation of cyclohexadienylcyclopentadienyliron (Za)u.
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The mass spectrum” of (2a) showed the presence of radical-ions which could be readily

ascribed as resulting from hydrogen transfer to iron. The Scheme shows the major fragmen-

tation pathways. Examination of the mass spectrum of the deuterated analogue (2b)u

established that transfer of the endo-H of (2) to the iron atom was highly specific. The

presence of m/e 186 in the mass spectrum of (2) was attributed to ferrocene formation, thought
6

to occur mainly by thermal rearrangement in the source rather than by loss of CHR from M+' .
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The observations here lend support to Whitesides and Arhart’s postulated3 loss of the
endo-H, of (1) through initial transfer to the iron atom, thence by cleavage of metal

hydride bonds. We thank the National Research Council of Canada for financial assistance.
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R=H m/e 200(74) R=H m/e 199(71)
R=D m/e 201(3%4)

R=D m/e 200(32) )7
+.
+ Fe * +.
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R=H m/e 78(89) R=H m/e 134(100) mnfe 56 n/e 121 m/e 65
R=D m/e 79(17) R=D m/e 135(34) R=H (100) R=H () R=H (15)
R=D (100) R=D (32) R=D (3.5)

* Corresponding metastable ion observed.
Value in parenthesis is the relative abundance of the ion of appropriate mass.
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6. TLC examination showed (2) to be free of ferrocene. However traces of ferrocene were
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showed cyclohexadienyl(ethylcyclopentadienyl)iron to be free of ethyl- and diethyl-
ferrocene, but traces of these compounds were noted in its mass spectrum’ and after
similar VPC treatment. This thermal lability will be commented on more fully at a later

date,



