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Summary 

The reaction of SO* with Ir,(C0)11(norborn-2-ene) yields 
Irq(CO)9(112-CO)z(~z-SOz) (i). X-ray diffraction shows that I contains a sul- 
phur dioxide ligand and two CO groups, all three bridging between two basal 
metal atoms. The lowest-energy CO scrambling process for I has been deter- 
mined by 13C NMR studies. The thermal stability and high solubility of I 
(compared to Ir4(CO)12) make it a good starting material for the synthesis 
of other tetrairidium clusters. 

Although the coordination chemistry of SOz has been extensively studied ] l] , 
only a few cluster compounds containing this ligand have been reported [Z-4] . 
In such carbonyl clusters the SO2 acts as a bridging rather than a terminal 
two-electron ligand. In the bridged arrangement SO2 seems to withdraw 
more negative charge than CO from the clusters, causing considerable lengthen- 
ing [5] and, in one case [4], scission of the bridged M-M bond (M = Rh). 

Pursuing our interest in the relative reactivities of substituted and unsub- 
stituted iridium carbonyl clusters, we describe here the first example of an 
iridium cluster containing SO*. When SO* is bubbled through a solution of 
Ir,(CO)l, (norborn-2ene) [6] in isopentane/dimethyl ether (2:l) at -30°C 
for 15 min, subsequent evaporation of excess SO2 and dimethyl ether (at 
-30 to +2O”C) gives a precipitate of an air-stable yellow microcryst~line 

0022-328X/85/$03.30 0 1985 Elsevier Sequoia S.A. 



c9 

solid (> 85% yield) analysing as Irq(CO)ll(SOZ) (I). IR and low-temperature 
13C NMR data are consistent with the presence of bridging CO and SO* ligands: 
v(CO), CH2C12, 2118vw, 2084 vs, 2070sh, 2053vs, 2029m, 1908s, 1866~s 
cm-’ ; Y(SO*), Nujol, 1265s, 1096vs cm-‘. 13C NMR (90.55 MHz, 190 K, 
CD2C1,), 6~ 190.6,169.3, 165.7,155.6, 155.3, 151.6,149.3 ppm;ratios 
2/1/2/1/2/2/l. The assignments in Fig. 2 follow those reported for 
Rh,(CO)&-CC), ]71 and for Ir4(CC)s(p-CO)3(PR3) [81 [gl. 

The structure of I has been established by single crystal X-ray diffraction. 
Crystal data for Irq(CO)II (SO,) (I): Single crystals obtained by recrystallization 
from CH,Cl,/hexane, m.p. 120-145°C (dec.); C111r4013S; M = 1140.97, 
cr~~orhamhic space graup I%&?,, no. 33,a L7.775(Lj, 6 9,238(3),c 
12.152(3) A, U 1995.2 A3, D, 3.8 g cmm3, F(OOO) = 1920,Z = 4, MO-K, radia- 
tion, h 0.71069 A, ~(Mo-&) 258.5 cm- l. Intensity measurements: CAD 4 
diffractometer, 4186 reflections coIIected by the w /28 method in the range 
2.5 < 0 < 27”, scan angle 0.7”, 1478 independent reflections. Final R value 
CD, 035 I&,, = D, 027) for 1415 ref)eckns wjrb & > 50)&> correcrea for 
absorption. The crystal was disordered with two molecular orientations related 
by an idealized two-fold axis passing through Ir(1) and the center of the op- 
posite triangular face of the tetrahedron (a similar disorder has been observed 
in crystals of COALS [lo]). Joint refinement of the occupancy factors 
Ear k’lle twa or‘centak’cacts af t’lte ma1eeUle callcreged ka Q.66 a& 0.34. rquec- 
tively*. The molecular symmetry (Fig, I) is C!, and the mirror plane passes 
through the SO2 ligand and the two opposite Ir atoms. The SO2 ligand bridges 
symmetricalIy through the S atom across an Ir-Ir edge, and two CO groups 

Fig. 1. The molecular structure of Ir,(CO),(& -CO),(P,-SO,) (I). The II-Ir bond lengths (A) are: l-2 
2.7.w. 2-3 2.633. 24 2.733. 213 2.7.!?7, 2--1 2.766. 34 2.392: azEx?rzrum e.ab’s Be 0.003. o?mer 

important bond lengths (A) are: mean Ir-S 2.34(l), S-O 1.43(2), 1r-C 2.11(2) (bridge), 1.93 (terminal). 

*The atomic coordinates for this work are available on request from the Director of the Cambridge 

Crystallographic Data Centre, University Chemicsl Laboratory, Lensfield Road, Cambridge CB2 1EW. 

Any request should be accompanied by the full literature citation for this communication. 
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Fig. 2. Variable temperature ‘k NMR spectra of I in CD,Clz (A experimental, B calculated), and Proposed 
mechanism for the lowest-energy carbonyl scrambling process (C). 
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