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The isomerisation of H20s3(CO)1,,[CN(CH2)JSi(OEt)J to HOS,(CO)~~ - 
ICN(H)(CH,),si(oEt),l is accelerated by interaction with some oxides; both 
complexes afford HOs,(CO),,[CN(H)(CH,),Si(OEt)&o-=),1 as oxide sup- 
ported clusters_ 

We report a specific isomerisation of an isonitrile complex to an aminocar- 
byne species during the attempted anchoring of the former to several inorganic 
oxides_ 

Two criteria required for a durable oxide tethered metal carbonyi cluster 
catalyst are (1) that anchoring is by a bridging ligand [l] and (2) it has some 
incipient unsaturation [2] . HOsJ(CO)p(ps q*-HC=NPh) (I) fulfills both [3] and 
is a thermolysis product of H20ss(CO),&CNPh) (II) via a hydrogen migration 
reaction to HOS~(CO)~,,(~~*-HC=NP~) (III). Synthes;% of an oxide anchored 
version of I was therefore attempted. 

Addition of CN(CH2)3Si(OEt)B [4-6] occurs readily at room temperature, 
as observed for other isonitriles, to yield H20s3(CO),,,[CN(CH2)$i(OEt)J (IV) 
(Fig. 1). In cyclohexane solution, IV exhibited a v(CN) at 2221 cm-’ and car- 
bony1 stretching vibrations at 2099m, 2068s, 2051s, 2031s, 2023m, 2015m, 
2005s, 1987m(br), 1973m and 1924w(br) cm-‘. At 30°C in CD2C12 solution, 
its ‘H NMR spectrum showed the expected isonitriIe_resonances: 6 3.98 (2H, t, 
CN-CH,), 3.82 (6H, q, O-CH,), 1.84 (2H, m, CNCH,--CH,), 1.22 (9H, t, 
OCH2-CW,) and O-75 (ZH, t, Si-_Crr). Additionally there were sets of terminal 

and bridging hydride resonances due to a major (6 -10.14, d, J 4 Hz and 
-19.77, d, J4 Hz) and minor (6 -9.90, d, 54 Hz and -19.68, d, J4 Hz) iso- 
mers. These are probably due to&s and trans arrangements of the isonitrile and 
terminal hydride ligands. The minor isomer is more prevalent for IV (l/3) than 
for H20s,(CO),,(CNBut) (- l/6). 

Interaction of IV with several oxides (Al!,O, , Ti02, SiOz , ZnO and M@) at 
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Fig. 1. (i) 35OC in CH,CI,. 20 minutes. <ii) 0°C. (iii) refiuxing cyclohexane. 2 h. 

0°C rapidly (-2 min) gave a supported cluster which exhibited v(C0) IR bands 
quite unlike those of IV (2097m, 2053vs, 2044s, 2012vs, 1999s(br), 1983s(br) 
and 1974s(br)) and no Y(C-N) absorption. Complex IV itself was found to 
isomer&e to HOs~(CO)lo[p-CN(H)(CH,),Si(OEt),l (V) after 20 minutes in 
CH,Cl, solution at “35°C (‘H NMR in CDCL at 30°C: 6 9.84 (lH, br, N-H), 
3.9 (6H, q, O-CH, and 2H, t, N-CH,), 1.9 (2H, m, CH,-CH,-CH,), 1.22 
(9H, t, OCH,--CH,), 0.8 (2H, t, Si-CH,) and -16.6 (lH, s, M-H) ppm). Its IR 
carbonyl absorptions (2098m, 2055vs, 204’7s, 2015vs, 2001s, 1986s, 1978s, 
1969m(sh) cm-’ in cyclohexane) differed only in linewidth from those ob- 
served on the oxides (Fig. 2) demonstrating that this isomerisation had also oc- 
curred during the supporting procedure. Anchored versions of V can be syn- 
thesised readily by refluxing oxide suspensions in cyclohexane solutions of IV 
or V for 2 h. Substitution of ethoxide groups by surface oxygens to form 
HOs,(CG),,[CN(H)(CH,)~Si(OEt),,o,l was evident as ethanol elimination 
was detected by GLC. 

CH&l, solutions and alumina anchored versions of V were monitored for 
pentene isomerisation activity at 47 and 80°C. In solution (V 4.3 X 10m3 M and 
pentene 1 X 10-l M), only slight activity was detected at 47°C after three days_ 
After six days at SO” C, little trans-2-pentene had isomerised, but the degree of 
conversion of terminal to internal olefin (7 turnovers), and cis- to trans-2-pen- 
tene (12 turnovers), did increase. The alumina anchored complex exhibited 
similar activity at 47oC e.g. 3 turnovers for l- going to 2-pentene, but less than 
10% of the activity of V at SO’C. The IR spectra of this recovered sample indi- 
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Fig. 2. IR spectra showing the carbonyl vibrations of (a) V in cyclohexane solution and (b) produced on 
alumina from IV (Nujol mulI). 

cated some complex decomposition, but it appears that the oxide environment 
also deactivates the intact cluster. 

The presence of the silyl group in IV evidently alters the pathway of the iso- 
merisation of the H,OS~(CO)~,-,(CNR) derivatives [ 33 to cause a hydrogen trans- 
fer from osmium to the nitrogen rather than the carbon of the isonitrile ligand. 
Proton transfer to nitrogen was found to be catalysed by NE&, probably by an 
ionic process [S] . Conversion of IV to V is also effected by NES , but it is also 
apparent that the Si(OEt)3 moiety can also mediate the proton transfer, either 
intra- or inter-molecularly_ Oxide surfaces are more efficient for the proton 
transfer_ 

It is evident that tethering complexes to oxides via isonitrile ligands can have 
complications due to the acidic and basic sites on the support surface. 

We wish to thank the SERC for a researchstudentship (to BPG) and Degussa 
Limited for the gift of some oxides. 
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