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Summary: Ultraviolet irradiation of deaerated solutlons of [Mo(ns—CSHS)2H9]

results in elimination of H, and generation of [Mo(nS-C5H5)2]. The transient

2

molybdenocene can be trapped with substrates such as CO, C and PR, to.

P 3

yield stable adducts, but in the absence of substrate, oligomerization to

the previously described [Mo(nS—C5H5)2]¥ occurs.

In a series of three communications, M. L. H. Green and coworkers

reported that photolysis of [W(nS—CSHS)ZHZ] leads to apparent elimination of

2
are those resulting from insertion of the reactive tungstenocene into C-H

H, and generation of [W(r]S-CSHS)Z].l.3 Products isolated from the reactions

45 into the

bonds of solvent molecules. In our previous investigations
phétochemicél pfoperties of metal hydrideréomplexes, we have shown that
photoinducéd'elihinatiqn of Hz‘is a éomﬁon photoprocess for dihydride complexes
" of iridium ;nd ruthenium. We believe that this may be a generai photoreaction
for polyhydrides of all the transition elements and_are now exploring its
utility for generating otherwise unattainable, extremely reactive transition
meial complexes. Accordingly, we have e#amined [Mo(ns-CSHS)ZHZ], and like

the previous studiesl—3 of [W(hs—GSHs)zﬂzj, find that photoinduced elimination
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of Hz occurs. Photolysis provides a convenient method for generatlng noly— -

bdenocene which can be read.ly trapped with added substrate. Unllke
tungstenocene, however, solvent.insertion does not occur. 7 -/
Irradiation of a chorougnly devassed isocctane solution of- ‘Ho(n —CSHS) H»]
with 366 nm results in a rap;d color change from ye_llow to brown, ‘and ‘' a Tad-
brown precipitate isvobtained’after prolonged photolysis. Accompaﬁying the
irradiation is a smooth decrease in intensity of the chérac:eristie yﬂ_ﬁ of
[Mn(ns—c 5)ZHZ] at 1847 cm l,and no new vibrations appear in the VH-H region.
The IE ™R spectrum of the red-brown precipitate and its color suggest its
1dentity as the Y"polymeric! [Moln —CSHS 2]x
6,7

Thomas. Mass spectral analysis of the gases above irradiated ds—toluene

species previously described by

solutions showed the presence of a considerable amount of HZ but with little

BD (<10%) present. Since toluene is an efficient hydrogen atom scavenger, the
lack of a significant amount of HD indicates that free hydrogen atoms are not
produced in the photolysis, and an intramolecular elimination process is suggested.
Irradiation of [Mo(ns-Csﬁs) D ] in C6 6 C6H6, or C6 solutions containing

excess PPh3 (see later) gave D2/HD mixtures in an approximate 3/2 ratioc. Since
the toluene solution experiments showed that free hydrogen stoms are apparently
not produced, and since heterolytic cleavage of a Mo-H bond is considered

unlikely, the substantial production of Dzvmusc arise from concerted elimination

of D2 which generates molybdenocene, eq. l.

o (°-CHi) 0,1 e [Mo(n®-CHY),] + D @

5 5 2

Such concerted elimination has been shown to be the mechanism by uhlch photo-
induced loss of HZ occurs from [IrCle(PP-3)3]. The HD presumably comes from
secondary thermal reactions of photogenerated [Mo(ns—CSHs)z] with unreacted

[Mo(n -C ) 2D ] These reactioms could give dimeric intermediates éontaining

T ,N -CSHS rings (e.g., 1), @
{ » /’!!ii,'



S '.fv ) . - ) - C29
1L?ﬁich then couldriésé>HD; gvéﬁ§ually giving dimeric products similar to those
.;deécribed_regentiyrby Green and coworicers.8 In contrast to {w(ns—CSHS)ZHZI,
?hqﬁolysiS‘of [ﬁo(ﬁs—és 5)2 Z]Min aromatic solveﬁts produces no products ’
lrérisiséifrqm é—H insértion,'and,only the “polymeric'" material is observed.
Further evidence for the initial generation of molybdenocene, eq. 1,
éomes frcam trapping experiments. Irradiation. under a carbon monoxide or an
acetylene purge, for example, leads to near quantitative formation of the
previously characterized [Mo(n5 -Cg ) CO] and [Mo(ns—CSHS)Z(CZHZ)] adducts.9
These can be separated and purified by fractional sublimation and have bzen
identified by .their ihfrared, NMR, and mass spectra.
Irradiation of [Mé(nS—CSHS)ZHZ] in the presence of excess PPh3 oxr PEt3
leads to formation of the new tertiary phosphine adducts [Mo(ns—CSHS)ZPR3].
The electrsnic absorption spectral changes obtained when a 1.1 x 10-4 M
hexane solution of [Mo(ns—Csﬂs)ZHZ] is irradiated with 366 nm in the presence
of exéess PPhBVare shown in Figure 1, and the isosbestic points at 285 and
270 nm (not shown) suggest a clean conversion. The phosphine adduct; can be
isolated from the pﬁocolysis mixture b& fractional sublimation. [Ho(ns—CSHs)ZPPh3]
-3 ﬁm Hg), respectively,

{Mo(n PEt } sublime at 90° C and 80°C (10

CsHs),
whereas unreacted [Mo(n -CSHS)ZHZ] sublirmes at 50-60°C. The PPh3 adduct so

obtained often contains small gquantities of PPh3 impurity, but ‘the P£t3

adduct can be isolated pure. Both adducts have been characterized by their
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Figure 1. Electronic absorption spectral changes obtai ned during 366 nm
.irradiation of a 1.1 x 10_4 M hexane solution of [Mo(n —CsHS)ZHZ]

and excess PPh3.
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NMR, infrared, and mass spﬂctra.[Mo(n -C .s)zPEt3]. for example, shows a ?yi:

doublet at 6.17 1\( P—H = 5Hz)jln its lH PR spectrum.due to the n —C5 5 protOﬂs

and a singlet at 34.9 pﬁmle in its 31 P R spectrun due to. COOIdinaued PEt3
[Ho(n —Cs 5} Z-PH ] shows correspondlng rescnances "at 6.18 1'(.1P H = éhz) and.,.
18.9 ppn.

The phosphine complexes provide a thermal route to other molybdeqbcene
adducts since the molybdenum-phosphorous bend appears te be quite labile.
When solutions of [Mo(ns—CSHS)ZPEc3] are allowed ro react with CO or diphenle
acetylene, formation of the corresponding adduct resulrs, eq. 2.
27°C

PR3, + L —» [.o(n -C ) L] + PR

3 (2)

[H°(1 ~CsHg),

The quantum yieldifor gliminaﬁion bf-ﬁz from [Mo(n -C HS” ]}, measured
at 366 nm in hexane solution in a degassed and sealed spectrophotometer ;ell,'
is 0.1. This value must be treated as a lower limit, however, since back
reaction of FZ with photogenerated molybdenocene was not praevented. fhis
comﬁares with a value of 0.01 which we obtained for elimination of H, from

[L(n ~C .H )ZHZ] under similar photolysis conditions.
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‘Referenced to 85% H.PO

370,35 downfield chemical shifts are reported as positive.



