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Summary 

The heat of reaction for addition of iodine to the planar complexes RhCI(CO)dppe. 

Rl-4dppen), * , RMdpp+ i and to the dimer RhzC1,(CO),(dppm)l has been ob- 
tained by a calorimetric method. Iodine forms stronger Rh-I bonds with 
RhCl(CO)dppe than with the bichelate complexes_ The presence of metal-metal 
interaction in the iodine addition compound of Rl+Zl,(CO),(dppm), makes a 
significant contribution to the enthalpy change for the oxidative addition. The 
stereochemistry of the complexes are discussed on the basis of IR and 3*P NMR 
spectra. 

Introduction 

The chemistry of planar rhodium(I) complexes is characterized by addition of 
small molecules resulting the formation of octahedral rhodium(III) compounds [ 11. 
Activation of small molecules by metal complexes through oxidative addition has 
gained strong interest in recent years due to its implication in homogeneous catalysis 
[2-6]_ Work on oxidative addition to square pIanar cationic complexes [?- 151 and 
the binuclear complexes [17,18] of rhodium(I) are reported in the literature_ 

In the present study a calorimetric method has been used to obtain the heat of 
reaction for addition of iodine to rhodium(I) centers coordinated to chelating 
diphosphines. An attempt has also been made to determine the effect of interaction 
between the two rhodium centers when iodine adds to a binuclear rhodium(I) 
complex. 

Experimental 

The complexes [Rh(dppe)$SF, and [Rh(dppen),]BF,, (dppe = Ph2PCH,- 
CH,PPh,, dppen = cis-Ph,PCH = CHPPh,) were synthesized by the same proce- 
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wave number when iodine adds to RCl(CO)(dppe) and [RhC1(CO)dppm]2, which 
indicates decreased back-donation from Rh to CO owing to oxidation_ When 
RhCl(CO)(dppe) adds to Iz, Y(CO) increases from 2010 to 2070 cm-’ and the 
y(Rh-Cl) shii’,s from 290 to 314 cm- ‘. The observed shift in the I&-Cl frequency 
suggests that the Cl is tram to CO 1251. The increase in Y(CO) for the dimer 
[RhCl(CO)dppm], on addition to Iz by 51 cm-’ compared to - 105 cm-i when Iz 
added to the monomer RhCl(CO)(dppm) indicates the formation of the rhodium(I1) 
dimer [RhIC1(CO)dppm]z. 

The 3iP NMR spectra of RhI$l(COjdppe consists of a doublet, J(Rh-P) 98 Hz, 
showing the presence of two equivalent phosphorus atoms. This together with IR 
data showing Cl tram to CO leads to the stereochemistry as shown in I. The 
spectrum for RhII(dppe& has a simple doublet J(Rh-P) 83 Hz indicating that all 
four phosphorus atoms are equivalent as in II. The 31P resonances obtained for 

[RhIl(dppen)z]BF, were complex showing three signals: one doublet J(Rh-P) 87 Hz 
and two doublets of triplets J(Rh-P) 87 and 106 Hz_ The interpretation of the 
complex spectra was aided by reported observations [26,27]. The simple doublet 
suggests that ah the four phosphorus atoms are equivalent as in II. The two pairs of 
triplets observed presumably reflect the stereochemistry as in III with equivalent 
trans phosphorus J(Rh-P) 87 Hz and equivalent ci.s phosphorus tram to iodine 
showing larger J(Rh-P) 106 Hz. The precedin, 0 observations suggest that the 
complex [RhI,(dppen),]* is a mixture of isomers II and III. The low solubility of 
[RhIC1(CO)dppm]z in CD& precluded recording of a satisfactory spectrum. As 
the metal-metal interaction depends on the geometry of the bridging chelate ligand 
and the complex [RhI(CNR),dppm],‘* (R = methyl, n-butyl and cyclohexyl) is 
observed to be diamagnetic [18], the complex [RhICl(CO)dppm]Z having the same 

bridging ligand to span the two metal atoms presumably has the identical basic 
structure with Rh-Rh bond as proposed earlier [17]. The rather small difference 
between the AH for addition of Iz to the dimer as compared to the monomeric 
complexes is surprising. Whether this indicates a weak Rh-Rh bond in the adduc: or 
a compensating effect of strong Rh-Rh bonding and weakened Rh-I bonds cannot 
be decided by the experiments reported here. 
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