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SUMMARY 

The reactivity of MesSnMn(CO),, (CH,=CHCH,),SnMn(CO),, Me&- 
FeCp(CO),, and Me,Sn[FeCp(CO)2], has been investigated with respect to iodine, 
organomercury chlorides, trialkyl- and triarylchlorosilane, inorganic chlorides (SiC14, 
SnCl,, TiCl,, ZnC12, HgClJ and Mn,(CO),O. 

Iodination proceeded with dominant metal-metal bond cleavage in all solvents 
used, as was the case in most of the subsequent reactions, with the exception of the 
triallyltin derivative where carbon-metal bond fission occurred. 

Me,SnFeCp(CO), reacted with MeHgCl in a l/l ratio in DMSO-d, to give 
initially MeHgFeCp(CO), and Me,SnCl which subsequently gave Me&, Me,Hg, 
HgCFeCp(CO)& and ClHgFeCp(CO)2. I n contrast with the phenyl analogue, the 
intermediate MeHgFeCp(CO), was not stable enough to be isolated_ Me,Sn[FeCp- 
(CO),lz reacted similarly but secondary reactions yielded Me,SnCl and, using excess 
MeHgCl, Me,SnCl,. Reaction of Me,SnMn(CO), followed similar patterns but 
in this instance MeHgMn(CO), appeared much more stable than PhHgMn(CO),. 

Pathways accounting for all the products are discussed. Evidence is also pre- 
sented for a range of exchange reactions with a variety of inorganic and organometallic 
chlorides. 

INTRODUCTION 

In a previous paper’, new organomercury derivatives of molybdenum and 
tungsten were- synthesised by the following exchange reaction 

Me,SnM + MeHgCl - Me,SnCl f MeHgM (1) 
M = C,H,Mo(CO),, C5H,W(CO), 

The mercurials were found to decompose by reaction (2) 

2MeHgM -Me,Hg+HgM, (2) 
The purpose of the present work is to investigate the generality of the above behaviour 
by examining the corresponding derivatives of manganese and iron, and extending 
the range of the exchanging reagent. 
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RESULTS AND DISCUSSION 

The compounds chosen for the investigation were Me,SnMn(CO),, Me,- 
SnFeCp(CO),, and MeaSn[FeCp(CO)_] , 2, mainly because of their accessibility_ The 
new allylic derivative, (CH,=CHCH&SnMn(CO),, was also synthesised. 

The folIowing reagents were used in the exchange reactions: (a) iodine, (b) 
organomercury halides, (c) trialkyl- and triarylchlorosilanes, (d) various inorganic 
chlorides, (e) Mnz(CO),O. 

(Q). Iodination reactions 
Reactions were carried out in solvent CDC13, MeOD and (CD&SO, and 

followed by NMR using0.1 M solutions. In contrast with the molybdenum and tungsten 
analogues, no effervescence was observed even in polar solvents’*‘. For both tri- 
methyltin-manganese and -iron compounds, metal-metal bond cleavage was almost 
quantitative (Table 1). 

Me,SnM + 5, - Me,SnI + MI (3) 

Equimolar solutions of Me,Sn[FeCp(CO),], [d(Me) 054,6(Cp) S-00] and I, 
in DMSO-d, showed six singlet resonances (6 0.52, 0.82, 1.05, 5.00, 5.14, 5.35 ppm), 
two of which corresponded to unreacted starting material. From the previous cleavage 
of Me,SnFeCp(CO)z, FeCp(CO),I showed a singlet at 5.35 ppm, identical with that of 
one of the observed products. It was concluded that the following reaction sequence 
had occurred 

Me,Sn[FeCp(CO),], + I2 + Me,Sn(I)FeCp(CO), + FeCp(C0)21 (4) 
rapid 

Me,Sn(I)FeCp(CO), + I2 - Me,SnI, + FeCp(CO),I (5) 

On using a two-fold excess of iodine, only two singlets were observed at 5.35 and 1.07 
ppm. in the ratio 5/2.9, which strongly supported the above stoichiometry. The reso- 
nances at 0.82 and 5.14 ppm can be assigned to Me,Sn(I)FeCp(CO),. 

TABLE 1 

PROTON RESONANCES (6 in ppm) OF PRODUCTS OF IODINATION OF Me,SnMn(CO),, 

Me$hFeCp(CO)Z AND Me$h[FeCp(CO),], (0.1 A4 in organometal. and iodine) IN VARIOUS 

SOLVENTS 

Compound Solvent 

Me,SnMn(CO), CDCIS 
Me,SnMn(CO), MeOD 

Me$nMa(CO), (CD&SO 

Me,SnFeCp(CO), CDCl, 
Me,SnFeCp(CO)z MeOD 
Me$nFeCp(CO), (CD,)zSO 

MezSn[FeCp(CO)& (CD&Sob 

Me,Sn[FeCp(CO),], (CD&SO” 
Me,Sn[FeCp(CO),], (CD&SOb 
MelS.n[FeCp(CO)Jz (CDa@Oc 

’ Calibrants. * 0.1 M Iz, = 0.2 M I1 

Me,Sn Cp Me$nl’ Mel” 

0.87 0.87 2.14 
0.79 0.79 2.10 

0.57 0.59 2.18 

0.85 5.03 0.87 2.14 
0.78 5.00 0.79 2.16 
0.58 5.35 0.59 2.18 
1.05 5.35 0.59 2.18 

0.82 5.14 0.59 2.18 
0.52 5.00 0.59 2.18 
1.07 5.35 0.59 2.18 
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gave a dark orange solution which on cooling deposited golden yellow crystals of 
ClHgFeCp(CO),“, m.p_ 114’. The product (64 YO) was identified from its lR spectrumi r 
(Ccl,) which showed v(C0) at 2019 s, 1974 vs cm -‘. In a similar reaction MejSnMn- 
(CO), gave 76% CIHgMn(CO)S, m-p. 170 dec., v(C0) (CHCl,) 2115 m, 2052 w, 2025 
vs in-’ t2v13. (CH2=CHCH,),SnMn(CO)~ gave nearly quantitative yields of CH,= 
CHCH,HgCl, m.p. 102-103°. 

Reactions with R3MCl 
Me,SnFeCp(CO), (1.0 g, 2.94 mmole) was dissolved in AR acetone (20 ml) and 

Me&Cl (10 ml, 79 mmole) added under N,. The whole was stirred for 3 h, then 
poured into ice-water (150 ml). The mixture was extracted with 2 x 100 ml CHCl,, 
dried and pumped down to a brown oil which on cooling gave brown crystals (0.49 g) 
whose IR spectrum showed v(C0) (CClJ 2058 s, 2015 cm- ’ with intensities very 
similar to FeCp(C0)2C114 (79%). Similariy Me,SnMn(CO)S gave 75% ClMn(CO), 
identified by conversion to C12Mn,(CO)s in refluxing Ccl,; v(C0) 2104 w, 2045 s, 
2012 m, 1977 s cm-‘. The same products were obtained when water was excluded in 
the extraction procedure. No reaction was apparent with either Ph,SnCl or Ph3SiCl. 

Spectra 
NMR spectra were run on a Varian A60A spectrometer with the probe ther- 

mostattecl at 40”. The known impurities in the deuteriated solvents (CHCl,, CD,- 
COCD& CD,SOCD,PI) were used as internal references and chemical shifts quoted 
as 6 in ppm relative to TMS. Infrared spectra of solutions were obtained using a 
Perk&Elmer SP 257 instrument. 
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