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Abstract 

The oxo-phosphonato complexes [ReOClX{P(O)(OMe),}(PPh,),] (II, X = Cl; 
III, X = OMe) have been obtained by reaction of [ReOCl,(PPh,),] (I) with P(OMe), 
(for II) or with P(OMe),OH/MeOH in the presence of a base (for III). The crystal 
structure of complex III is reported. 

[ReOCl,(PPh,),] (I) and its benzoyldiazenido derivative [ReCl,(NN- 
aPh)(PPh,),] are key precursors for dinitrogen complexes of rhenium with a 
variety of phosphine or phosphite co-ligands [1,2]. However, in contrast to the 
chemistry of rhenium phosphine complexes [3], that of rhenium phosphite com- 
plexes is relatively underdeveloped. We are therefore investigating the reactions of 
organophosphites with the above-mentioned rhenium compounds. We previously 
described [2] the preparation of the benzoyldiazenido complexes [ReCl,(NNCOPh)- 
(PPh,),{P(OW,},_,l (x = 0, R = M e; x = 1, R = Et) by treatment of [ReCl,(NN- 
mPh)(PPh,),] with the appropriate alkylphosphite in refluxing benzene, and we 
now report some preliminary results of our study of the reactions of 
organophosphites with the complex [ReOCl,(PPh,),] (I). 

This compound has been shown by others [4] to react with triethylphosphite, 
P(OEt),, to afford, in boiling benzene, fat-[ReCl,{P(OEt),},] and P(O)Ph,, in 
quantitative yield. We have now shown that quite a different type of reaction may 
occur between compound I and trimethylphosphite, involving dealkylation of the 
latter to give an oxo-phosphonato complex, [ReOCl,{P(O)(OMe),}(PPh,),] (II, eq. 
l), as a brown solid. 
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Fig. 1. The molecular structure of the Re complex [ReOCl(OMe)(P(0)(OMe)2}(PPhs),]~2MeOH (III). 

The hydrogen atoms are omitted for clarity. 

The compound contains a pseudo-mirror plane of symmetry which passes through 
the chloro, 0x0, methoxy, and phosphonato ligands. The two phosphine ligands are 
mutually truns, as are the two coordinated oxygen atoms; the chloro ligand is tram 
to the phosphonato group. The Re-P(phosphonate) distance is 2.420(2) A, i.e. it is 
slightly longer than the Re-P(phosphite) distance in other rhenium-phosphite 
complexes [2,12], as expected in view of the slightly poorer electron a-acceptor 
and/or u-donor character of the phosphonate relative to the phosphite ligand 
[5,13,14]. 

Table 1 

Selected molecular dimensions in compound III. Bond lengths are in A, angles in degrees; e.s.d.s are in 

parentheses. 

(a) About the Re atom 

Re-P(1) 

Re-P(2) 

Re-P(3) 

P(2)-Re-P(3) 

P(l)-Re-Cl(4) 

(b) In the ligands 

P(l)-O(11) 

P(l)-O(12) 

P(l)-O(13) 

Re-P(l)-O(11) 

Re-P(l)-O(12) 

2.420(2) 

2.502(3) 

2.498(3) 

174.5(l) 

167.5(l) 

1.598(7) 

1.592(9) 

1.488(7) 

106.6(3) 

104.9(2) 

Re-Cl(4) 

Re-O(5) 

Re-O(6) 

O(5)-Re-O(6) 

O(ll)-C(l1) 

0(12)-C(12) 

O(6)-C(61) 

Re-P(l)-O(l3) 

Re-O(6)-C(61) 

2.463(2) 
1.720(7) 

1.951(7) 

174.7(3) 

1.430(12) 

1.397(18) 

1.330(16) 

120.5(3) 

165.7(7) 



Within the phosphonato ligand, the phosphoryl P=-0 bond. 1.488(T) .i. is, as 
expected. shorter than the P-~OC single bonds 1.598(7) and 1.502(9) A. and the 
latter values are comparable to those reported 1131 f or nther mrtnl-phoaphc;n:Ito 

species. 
The Re==O distance, 1.7X)(7) I& is much shorter than rhr Kc--DC distance. 

1.95 l(7) A, and. as suggested [ic.l5] for other complcxer. the rhtmluru OYC bond 
appears to have a considerable triple bond character. 
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