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40 A. J. Deeming et al. 

TABLE V. Rh-N and Rh-S Distances (A) for fat and mer Rhodium(lI1) Complexes of 2-Thiopyridonato and 6-Methyl-2- 

thiopyridonato 

Compound 

mer-( Rh(C5H4NS)3]a 

jzc-[Rh(MeCsH3NS)3] b 

Rh-N 

2.050(2) 

2.036(4) 

2.034(l) 

2.095(7) 
2.089(8) 

2.121(8) 

trans-atom 

S 

N 

N 

S 

S 

S 

Rh-S 

2.392(0.5) 

2.383(0.5) 

2.361(0.5) 

2.34 l(4) 

2.319(4) 

2.326(4) 

trans-atom 

S 

S 

N 

N 

N 

N 

aRef. 7. bThis work. 

are formed by oxidation of rhodium(I) complexes or 
from the reaction of RhC13*nHz0 with the appro- 
priate thiones at high temperatures. 

The N-R&S angles in the chelate rings (69.5” to 
70.6”) are understandably less than 90” and the frans- 
N-R&S angles (164.0” to 167.8”) are considerably 
less than 180”. Also the small bite of the chelating 
ligand induces some distortion from octahedral to 
trigonal prismatic geometry [lo]. 

Metal-ligand bond distances for [Rh(CsH,NS)a] 
and [Rh(MeCsHaNS)a] are collected in Table V. The 
Rh-S bond distances are all longer in mer- 
[Rh(&H,NS)s] (av. 2.38 A) than in the methylated 
form fat-[Rh(MeCsH,NS),] (av. 2.33 A) and con- 
versely the Rh-N distances (av. 2.04 A) are all 
shorter than in the methylated compound (av. 
2.10 A). This may reflect the steric effect of the Me 
group which strengthens Rh-S bonding at the 
expense of Rt-N bonding. A small but distinct trans- 
influence is superimposed on this overall effect; S 
having a larger trans-influence than N. The longer 
RL-N and Rh-S bonds are those tram to S relative 
to those tram to N. 

Experimental 

All reactions were performed under dry nitrogen. 
2-Thiopyridone was used as obtained from Aldrich 
while N-methylthiopyridone, 2-(methyhnercapto)- 
pyridine, and 6-methyl-2-thiopyridone were prepared 
as reported [ 111. 

NMR Studies 
Accurately weighed amounts of [RhzC12(C0)4J 

and the ligands were mixed in clean, dry 5 mm NMR 
tubes and made up to known volumes with dry 
CDCl,. Spectra were recorded on a Varian XL200 
spectrometer. 

IR Studies 
Accurately weighed amounts of [Rh,Cl,(CO),J 

were dissolved in CHCla and aliquots of ligand solu- 

tions in CHCla added successively, IR spectra being 
recorded after each addition. 

Preparation of (Rh[MeC5 H3 NS)J 
A solution of 6-methyl-2-thiopyridone (0.616 g, 

4.9 mmol) and [RhzClz(CO)4] (0.195 g, 0.49 mmol) 
in chloroform (10 cm3) was stored overnight at room 
temperature in air. Alumina (2 g) was added and the 
mixture stirred for 2 h. The burgundy coloured solu- 
tion after removal of alumina was concentrated and 
a few drops of diethylether added to precipitate 
the product. Recrystallization from chloroform/ 
diethylether mixtures gave the product as ruby-red 
crystals (0.255 g, 54%). Anal. Found: C, 43.0; H, 
3.6; N, 8.0. Calc. for CrsH,,N3RhS3*0.25CHCla: C, 
43.1; H, 4.1; N, 8.0%. The sample for X-ray crystal- 
lography was pumped for an extended period and 
it did not appear to contain chloroform. This 
complex could also be prepared by reaction of 
RhC1a*nH20 and the sodium salt of the 6-methyl-2- 
thiopyridonate ion in refluxing ethanol. 

Crystallographic Studies 
Crystal data: CrsHr8N3RhSa, M = 475.45, mono- 

clinic, a = 8.696(2), b = 14.582(3), c = 15.688(3) A, 
/3 = 99.81(2)‘, U= 1960.2(7) A3, space group F2,/n, 
Z=4,D,= 1.611gcm~3,F(000)=960,h=0.71069 
A, ~(Mo Ka) = 11.7 cm-‘, crystal size 0.25 X 0.25 X 
0.15 mm). 

Data Collection 
Unit cell parameters and intensity data were ob- 

tained using pr-eviously detailed procedure [ 121, 
using a CAD4 diffractometer operating in the w-28 
scan mode, with graphite monochromated MO Ka 
radiation. A total of 3734 unique reflections were 
collected (3’ < 28 < 50’). The segment of reciprocal 
space scanned was: (h) -lo-+ 10, (k) 0-t 17, (l) 
0 + 18. The reflection intensities were corrected for 
absorption, using the azimuthal-scan method [ 131; 
maximum transmission factor 1 .OO, minimum value 
0.88. 
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