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Summary 

X-ray crystal structure analysis of 

[Ru(n2-CS2Me) (C0)2(PPh3)21C104 reveals that the dithioester 

function is co-ordinated through carbon and the un-methylated 

sulphur atom: the &elate ring is opened by introduction of 

bidentate diethyldithiocarbamate and the resulting monodentate 

dithioester reacts rapidly with acids producing 

[Ru(n2-S2CNHt2) (CS) (CO) (PPh,),]+ and with Me1 forming 

[Ru(n2-S2CNRt2)C (C(SMe)2)(CO) (PPh3)21+. 

We'recently described the synthesis of dithiomethylester 

complexes of ruthenium and osmium by methylation of the CS2 
1 

complexes, M(n2-CSz) (C0)2(PPh3j2 (M = Ru or OS) - From the 

available evidence it was concluded that the dithiomethylester 

ligandg were coordinated through both C and S but it was 

not-possible to distinguish between the two arrangements I 

and:-II_:&., _ .. .- 

-:_ --;.:- ..-,.-._._ __ _ _._ 
i _ 
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The I-R_ spectra of all the n2-dithioester compounds we have 

made show bands near 1100 -1 cm (the same range as uCS for the 

precursor n2 -CS2 complexes) which perhaps supports the 

intuitively less favourable arrangement II. To settle this 

question [Ru(n2 -Cs2Me) (CO)2(PPh3)2]C104 was selected for 

crystal structure determination. Yellow crystals from 

CH2Cl2-EtOH-cycle-C6H12 are monoclinic, a = 12.2982(8), b= 

23.131(2), c = 14,781(2), 6 = 100,975(l), 2 = 4, space group 

P2#n. Intensity data were collected on a Hilger-Watts 

4-circle diffractometer using Ni-filtered c”-Ka radiation_ 

A total of 3049 unique reflections with I > 3a(I) were 

recorded. The structure was solved by Patterson and Fourier 

syntheses and has been partially refined by least squares 

techniques to R = 0.097, 

The geometry of [Ru(n2-CS2Me) (CO) 2(PPh3) 21+ is depicted 
in the Figure and confirms that the dithioester group has 

arrangement I. The two C-S bond lengths are closely similar 

to one another and also to the C-S bondlengths in a q2-thio- 

carhoxamide Rh(II1) complex2: It has been argued3 that the 

dithioester ligand will have less-tendencyto-bebidentate. : 

thanthethioc~boxami de ligand-.and-in keeping with.tb.is-- 

suggestion the &elate:is readily openedthrough eo%&ation.: 

of suitable.anionq,- 

neutral cuqound 
: -.;_.:. 
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Figure. Structure of [Ru(n*-CS2Me) (CO)2(PPh3)2]+ 

readily lOSeS Carbon monoxide giving Ru(CN) ~n2-CS2Me)(co)(PPh3)2, 

an analogue of the previously described halide complexes, 

RuX(n*-CS,Mel(CO) (PPh3)21, for which the dicarbonyl 

intermediates could not be isolated. Acetate and 

diethyldithiocarbamate chelate to the metal, opening the ring 

and expelling carbon monoxide (see Scheme)- It is 

interesting that the corresponding thiocarboxamide cation, 

[Ru{~2-CSN(p-tolyl)Me}(CO)2(PPh3)2]+, reacts with diethyl- 

dithiocarbamate.with both carbonyl and phosphine loss forming 

[Ru{rr2-cSN(p-~lyl)Xe)h2-S2CNEt2) (CO) (PPh3)'lr the thiocarboxamide 

ligand r&irking bidentate4. while the bidentate dithioester 

complexes react only slowly with acids to.form thiocarbonyl 

&nplexes' the monodentate complexes react rapidly- 
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Recrystallisation of Ru(q2 -S2CNEX2f (n1-CS2Me) (CO) (PPh3j2 in the 

presence of a few drops of tetrafluoroboric acid produces the 

thiocarbonyl cation, [Ru(n2-S2CNEt2) (CS)(CO) (PPh,),]+. 

Likewise, reaction with Me1 is fast to give the dithiocarbene 

cation [rzu(r12-S2~t,)iC(~e)2)(CO) (PPh3) *I+. 
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