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those for CO(b). CO(c) and CO(e) are speculative. 
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doublets are ebserved in the high field region at 721.i8.ppm (;j(P$I) 26k’Hz);~~~‘::.:’ 
. . T 22.29.ppm (J(P-H) -6.3 Hz) and 7 24.41 ppm (J(PeD) ~O.l-Hzj.-,~tüs~.info~~~ -.: .:..Tm_ ‘1 
mation is best interpretedrm.te&s of structure a of Fig. 4-iti which eacEi.of-l 1 .:. : : 
the tbree hydrido ligends spans ari edge of the Os, triangle; .The ‘alternative : -.. ‘_‘.I--.i 
structure (Fig. 4b) would be.ekpected to give rise to two. hydrlclc sig@ls-on& III.-; : 
if the assumption is made;&-& proton H(3) lies juSt about in the plane of the .-: : -Y. 
trkngle. .The corresponding PPh> and AsPhs derivatives show similar beh&iour -- ‘I.!,; 
(Table.1). Structure a of Fig. 4 is obviously closely related to-structure c-of .: 
Fig. 2 and thus lends supports to our preference for structure 2c for [H30s3- ~‘, ’ ‘- 
(CO),,~‘. 

.’ 

Some additional support for structure c of Fig. 2 tomes fromthe behaviour : .: ._- 
of E&OS~(CO)~~ in CF,CO,D_ ‘Addition of CF,COiD to H,OS~(CO),~ ti CD1Cl2_.~ : 
results in rapid and total exchange of H-for D. Sirke the.possibility of triproto- .~. ..: 
nation of one Os-Os edge is remote, the-most feasible’mechànism of -H-D:- : 
exchange involves the rapid and reversible formation of an mterr&diate of a: .-- 1: -_ 
sïr@ar structie to Fig. 2e. The incoming.D* which sttacks oné of the vacant’. L. 
Os-Os edges (say Os(2 j-Os( 3)) causes the. displacement of one Of the- origi$ . : -_ : 1 
H ligands from the Os(l)-Os(2) edge to the rem&ining vacant_edge~Os(l)_0s(3):. _- 
giving rise to the intermediate of type c (Fig. 2).- Loss of H’-then occurs to ~. ‘: 
produce HDOS~(CO)~,, and s,o on. . . _.’ ‘, 

The diprotonated species VIII may be considered to possess structure-d of li .: 
-Fig. 2. Since there are no available vacant Os-Os edges in this structure; the .: .. 
fluxional behaviour that VIII. nndergoes is perhaps surpr%mg.. because:. -. : ._ :- 
hydride transfer reactions in metal clusters are usually associated with- : -: :. r _. 
the migration of the bridges to a vacant edge. -However,:eq~~_~t~ori’_couIdd:occur ~-- 
via a triply-bridging.hydrido intermediakof type e shown in Fig..-2 aS.:first,::- .Y-: .:~_I: --- 
postulated by Knight tid Mays [6]. If this assumption is coi!@-_then:thé: 1 1 -Y-_ 1’ .:~ :’ 
rig@ity of complex VII is more re&lily,understood since Such z: mechanism - .:Y.. --. 
might be expected to be less readily available to a species wbich .can more-- I Y: _.. 
easily attain a complete Os+H’-os edge bridging- state (e-g.- Pig,.2c):=If might: I .- :-: 
be argued on these grounds that -a similarmechanism should-bé available to.:-’ ..,_ -: _.. 1 
[H,+Os3(CO)&Me]+; Thk is SO, but in thiscase_proton migration to-the cer@el,.-:.i __;;: 
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-‘-1.: of the.Osi-triarïgukr plane v&uId be restricted to one face oniy, giving rise to ,-,‘.‘.__..-‘ __ 1 
.~;;-r_$igher &ctivation eneigyi Unfortunately,~ however, we are not ‘able to examine 
‘-:$$$?e FR: S&&ZU& of this compound over a higher temperature range. Addi-. 

_ii$o,n of ~.at+t+~~o~utiou$ of VII or VIII hi acid cqmes the.p~ecipitat&m of +he. 

CL_:z1 origi~&:compIex:III indicating that -no .major structüraI change in the O&(CO) i0 
:--__tit ha& occürred during these experiments. 
.X.:-.- The~compléx HOs;(CO),.CH=C(H)Ph (IV) in CD,Cl* r&.diIy mdergoes prote-- =. : -. _: 

1:: :II&&% on~~d&ion:&f @&OiH_ Iu the ‘H-NMR spectrum, two resonances are 
_-. ~_+b&&d:iri the-high field-région at T 27.78 s, lH and r 28.69 ppm d, 1H. The 
‘.-: p&tern of hydrido sïgnkls (see Table -1) shows that (i) the t&o hydrido ligands- 

a@~&kpivalent kd (ii)~one proton couples to the CH=C(H)Ph Iigand. These 
: ‘and.the<other data(%able 1) indicate that the species present is.[H,Os,(CO),,- 

~/::‘_~H&(Y)Ph]+ (XI) h%ing thc structure shown iu Fig. 5 tid that H’ attack has 
:: ’ ~_o@xirkid ‘at the 0s;‘unit mthër than at the un&turated organe-group. 
!“: I.:.T__~~~c~rn’~f-the.solution obtained by dissolving Os&O),&H=CMe (V) 
..; in ~_D&i+I?&0&(2:1 v/v) (Table 1) .is consistent with the formation of two 

--isom_e@c-speciës of formuia [UOsJ(CO)lOHC$Me]?, possessmg struétures a and b 
-:.r Of F!g: .6. @._t&b:case.the incom+ig proton occupies au 0-s edge..No evi- : 
: ’ ‘t$+e tif-H -transfér:~_aS .bbserved at’+3OPC. 
-_ ~-~‘I&~u~~oI& this discussion~we have not considered terminal O&H;mterY ..), __. -.‘_-_- 
~;;~~&diz&@ l& on th_e occasions that we- envisage. edge-edge transitions su& a 
._ . . -hossibiiitl’~~.o_~ciu;:~F~~~, these studi& lead usto. thé foh&&g- ccuciusions: ., 
.-..-(i) YIoto;n~tion:of:thëse’osîl’~l~~erS $eadily occurs hi.CP&OiH provided that a 
.~.‘~~va&t &+Os:edgë -is &GIable; (ii) diprotonation- cari aIs.o oc&.$ even‘atan . . -..-; y_-,: ;:. .--. . _ :_ ._ --~ _:_ _~: 1 
-: ~l’@y.yp~@ @g~.b.+‘gnlg mstrongcr &idj e.~~‘lFS.O&;~ (iii) i$ +l’&s~ pr&on&iok~ : 
~-.:~~.c~~~~ on the~~e~~~~~~.._~d-no.‘eyidence-fqr Htaddition-to the.bomid organo- - 

?@??K _ ._..:, . . . !!y?.. _: :_ ~._. .~._, _1 : _- ;. ]_ : ., _. _ _^ ._. -. _ 
h-&‘ijëe-.fo-~ .:d;_tid -($, it_Would.app~~th&~a cl~~~~-co~~g_moie~ _~ :._ 

.~~,H-.~g~~.thanpolyfiec_raI.,edges_can:underg?,_w energy flux@naIlbeha$o~:~ 
~~~~~~~~~~~~~~~~~.that fillecI .~gq-j-@&_&g$,~~i~&$ &inO;~~~~~.o~~~~.,-- : --. :_ 

: -; :;-~:,;-‘-I x- ; ,: . . __ ..~: -.._ .;. 
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