
c9 

Journal of Organometallic Chemistry, 231(1982) C9--Cll 
Ekevier Sequoia S-A., Lausanne - Printed in The Netherlands 

Prelimbary communication 

DICARBONYL(METI3YLCYCLOPENTADIENYL)MANGANESE 
COMPLEXES OF 4-V-INYLPYRIDINE 

JOHN M. KELLY and CONOR LONG 

Department of Chemisfry. Trinity College, Dublin 2 (Ireland) 

(Received January 25th, 1982) 

The synthesis and characterisation by their IR and NMR spectra of both N- 
bound and n-bound (MeCp)(CO),Mn(VP) and of the bridged complex 
(MeCp)(CO),Mn(fl-VP)Mn(CO), (MeCp) are reported. 

It is well known that (MeCp)(CO),Mn and Cp(CO),Mn (Cp = rlS-CsHs: 
MeCp = $-MeC,H4) may bond to n-donor or n-donor ligands, although there 
are very few reported examples of complexes where a ligand containing both 
functionalities acts separately as a monodentate n-donor, monodentate X- 
donor or as a bridging n- and n-donor [ 1,2]. We report here three compounds 
of 4vinylpyridine (VP) in which this hehaviour is observed. In known 
examples of 4-vinylpyridine-metal complexes, the ligand is bound to the metal 
centre via the pyridine nitrogen atom and to the best of our knowledge there 
are no previous reports of coordination through the vinyl group [ 3-71. 

The products were formed on addition of an ethanol solution of (MeCp)- 
(CO)zMn(RtOH) (P re P ared in situ by photolysis of (MeCp)(CO),Mn in ethanol) 
to vinylpyridine and subsequent removal of the solvent (see Scheme 1). When 
a two-fold molar excess of 4vinylpyridine is used, I and II are produced in 
good yield in ratio 4/l, whereas III is the major product with half-equivalent 
amounts of 4vinylpyridine. The products are readily separated by chromatog- 
raphy on neutral alumina, eluting with benzene_ I and III elute readily from 
the column, whereas II elutes much more slowly, presumably because of intar- 
action of the free pyridine function with the alumina. 

IR @(CO)) and NMR data for the complexes are given in the Tables 1 and 
2. I and III show Y(CO) bands in positions close to those recorded for other 
Cp(CO),Mn complexes of substituted pyridines [2,8] while in II and III Y(CO) 
bands characteristic of Cp(CO),Mn (olefin) complexes [8,9] are found. In the 
‘H NMR, complex I shows signals characteristic of uncoordinated vinyl groups 
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SCHEME 1 

TABLE 1 

INFRARED (CARBONPL STRETCH) ABSORFTIONS FOR I, II AND III 

Compound Solvent v(C0) (cm-‘) 

I Isooctane 1928.1863 
I1 Isooctane 1974 (br)=, 1916 
III Isooctane 1975. 1922 0~). 1859 

QOn purification on an alumina column this peak appears to be split into two components at 1976 and 

1971 cm-‘. The origin of this effect is uncertain. 

TABLE 2 

‘H NMR D_TA (80 MHz; CsDD,) 

Compound Pyridine ring Vinyl CP-tig Methyl 

protoIls protons protons protons 

i 8.2 -8.4 (2&m) 5.7-6.25 (1H.m) 4.14.3 (2H.m) 1.27 (3H.s) 
5.95-6.15 (2H.m) 5.1-5.5 (1H.m) 3.9-4.1 (2H.m) 

4.8-5.05 (1H.m) 

II 8.1 -8.5 (2H.m) 3.1-3.5 (1H.m) 3.5-3.7 (4H.m) 1.37 (3H.s) 
5.8 -6.1 (2H.m) 2-O-2.5 (2H.m) 

Iri 8.2 -8.4 (2H.m) 3.0-3.3 (l&m) 4.24.4 (2H.m) 1.36 (3H.s) 
5.8 -6.0 (2H.m) 2.1-2.5 (2H.m) 3.9-4.1 (2H.m) 1.33 (3H.s) 

3.5-3.8 (4H.m) 

as found in the free ligand or in complexes such as [Ru’i(bpy),(VP)X]n+ [5] 
or M(CO)#W) (M = Cr, MO or W) [S] where the ligand is bound to the 
metal, In II and III however the vinyl protons are strongly shifted to higher 
field as is expected for- coordinated olefins [9]. (Figure 1 gives spectruti of III). 
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Fig. 1. 80 MHz ‘H NMR of (MeCp)(CO),Mn(p-VP)Mn(CO),(MeCP) (III) in C,D, solution (* solvent 

end solvent impurities). 

The N-bound complexes are appreciably more oxygen sensitive than their 
bound counterparts. Indeed in solution III is converted to II by addition of 
oxygen, the reaction being conveniently monitored by IR. Photolysis of the 
bridged complex III with visible light yields II and (MeCp)(CO),Mn as 
products. The selective cleavage of the M-N bond observed here is possible be- 

cause of the strong absorption in the visible of the N-bound complex (hmsx is 
at 425 nm for I in ethanol, A,,, for III at 438 nm in toluene, whereas the m- 
bound complex absorbs only very weakly in this region of the spectrum (A,, 
at 307 nm for II in ethanol)). 
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