
c56 

Journal of Organometallic Chemistry. 139 (1977) C56-C5S 
0 EIsevier Sequoia S-A.. Lausann e - printed in The Netherlands 

preliminary communication 

HYDRIDO-TRI OCARDONYLcORPLExESAS PRECDRSORSOFLOW-vALERT 

THIGCARBoNYLCOHPLExES 

T-J_ COLLINS and W-R_ ROPER* 

(Received July 27th. 1977) 

The hydrido-thiocarbonyl.osmium(II) complexes 

. 0sHZKS)(PPh3)~, OsHCl(CS) (PPh 3 3, osH@Clo$ (CS) (PPh$3, 1 

OsHCl(CS) (CNR) (PPh312 and [OsHKS) (CO) (P?h313~+, (R = F-tolyl), 

have been derived from 0sC12fCS) 1PPh3j3 and [OsH(CS) (CO) (PPh& 
, 

the Latter can be deprotonated to give the zerovalent conPlex. 

OsKS) 033) (PPh3)3- 

The limited number of synthetic routes available for the 

preparation of thiocarbonyl complexes has restricted development 

of this area of chemistry and in particular compounds in which . 
thiocarbonyl ligands occur in combination with hydride-, alkyl-, 

or c-bound aryl-ligands are rare or unknown. Exceptions are 

provided by [W(CS) (CO) (Ph2PCH2CH2PPh2)2]+ which results from 

protonation of WtCS) (CO) (Ph2PCH2CH2PPh2)2: and the iridium 

compounds IrHtCS) (PPh3): and [IrH2(CS) (CO)IP (c-hexyl)3121+3- In 

order to explore the possibility o f hydride migration to the 

thiocarbonyl ligand4-and also to develop synthetic routes to low- 

valent thiocarbonyl complexes. we have prepared and 

characterised various hydrido-thiocarbonyl complexes of 

osmiun(I1) and we describe these here_ 
. . 

Treatment of OsCl2 (PPh313 ' vithCS 
2 

and excess PPh 
3 

in benzene under reflex affords OsCl2(CS) (PPh313 in high 

yield (see Scheme)_ This reacts with NaOH and 2-methoxyethanol 

under reflux to produce OsH2(CS) (PPh313 which has the same 

stereochemistry as the well-known CO analogue 0sH2(CO) (PPh3>3 

(see Table for I-R_ and N.H.R_ data), Reaction of this 

dihydside with strong acids results in cleavage of one hydride 

ligand and formation of OsHXtCS) (PPh313_ One phosphine ligand 

x.n OsRX&S) (PPh313 is labile and readily displaced ky other- 
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OSC12L3 
(al ) 

OSCl2wS)L3 

COSH(cS) tcO,L$ t =O OsH KCI03) tCS1 L3 

(cl 

P 

R 

OSCCS) (COIL 
3 

OsHC1~CSlKWR)L2 

SCHEEIE: L = PPh 3' R = p-tolyl 

(a) cSz + PPh3 in benzene; (b) NaOH in 2-methoxyethanol; 

(cl NaOH in &OH. 

neutral ligands, e-g. CRR to give OsHX(C.5) (CNR) (PPh312. 

For X = C104, OsHX(CS) (PPh313 reacts with CO to provide 

a cationic hydrido-complex. [OSHKS) (CO) (PPh313]C104. This 

cation is an ideal precursor of a tris-phosphine-substituted 

zerovalent complex and is readily deprotonated to Os(CSI (CO) (PPh313 

which is formed as red-brown crystals. This complex, with three 

bulky phosphine ligands can provide. through phosphine 

dissociation. the reactive. co-ordinatively unsaturated entity. 

os(CS) (CO) (PPh312, and indeed reaction with C H 
24 

or PhCsCPh 

leads to the adducts 0s(C2H4) (CS) (CO) (PPh312 and 

Os(PhCsCPh) (C!5) (CO) (PPh3)2, respectively_ The further chemistry 

of these and other terovalent complexes and adducts is being 

studied. 

References 

l_ 

2_ 

3. 

4. 

5. 

B.D_ Dombek and R-J_ Angelici, J- Amer. Chem. Sot.. 
z. (1975). 1261_ 

U-P- Yagupsky and G_ Wilkinson. J_ Chem- SOC- (A). 

(19681. 2813_ 

M-3. Hays and F-P. Stefanini, a. Chem. Sot. (A). (19711, 
2747. 

T-J_ Collins and W-R. Roper, J-C-S_ Chem. Coma., (19761, 
1044_ 

P.R. Hoffman and K-G. Caulton, 3- Amer. Chem- Sac-, 
z, (1975). 4221_ 


