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Summary 

The reactions of Na[Mn(CO)S] or Na[Mn(CO)4(PPh3)] with CH&II yield 
the new chloromethyl complexes Mn(CO)SCHICl and Mn(C0)4(PPh3)CH2C1. 
Reaction of Na[Re(C0)5] or Na[CpRu(CO)l] with ClCH,OMe yields Re( CO) 5- 
CH&l and CpRu(C0 j2CH2Cl respectively, in addition to the corresponding 
methoxymethyl complexes (Cp = $-CsHs). Reaction of CpRu(CO)&HzOMe 
with HCl yields the corresponding chloromethyl complex. 

Introduction 

Whereas many halomethyl complexes of the main group metals are known 
and have been found to be important reagents in synthetic chemistry [2-41, 
relatively few such complexes of the transition metals have been synthesized 
and little is known of their chemistry. Monohalomethyl complexes have been 
reported for the following transition metals: MO and W [5,6], Fe [5-7 3, OS 
[S], Rh [9,10], Ir [ll] and Pt [12-151. Such complexes may be precursors 
for some important classes of compounds, for example: complexes with 
bridging or terminal methylene ligands and complexes containing the group 
M-CH,Nu (where Nu is a nucleophile). Included in the latter class of com- 
pound would be hydroxymethyl complexes. Thus complexes derived from 
halomethyl complexes may serve as useful models for intermediates in catalytic 
reactions [ 16,171. We now report in detail on the synthesis and characterization 
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of some new chloromethyl and methoxymethyl complexes. In a later paper we 
will describe the reactions of some chloromethyl complexes with nucleophiles. 
We have already reported briefly on some of these complexes [IS]. 

Results and discussion 

A number of methoxymethyl complexes of the transition metals have been 
synthesized by the reaction of the appropriate metal carbonyl anion with 
chloromethyl methyl ether; subsequent reaction of the methoxymethyl com- 
plexes with halogen acids have led to haloalkyl complexes 151. We have now 
investigated the reaction of Na[CpRu(CO),] with ClCH,OMe and find that the 
main product of this reaction is the methoxymethyl complex C~RU(CO)~CH,- 
OMe (II), which was isolated as a brown oil. The slightly impure product was 
contaminated by an unidentified colourless oil which could not be completely 
separated from II. Traces of C~RU(CO)~CH&~ (I) were also formed in this 
reaction as identified by IR spectroscopy. Complex I was also obtained by the 
reaction of II with HCl gas (see Scheme l)_. 

SCHEME 3 
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The IR spectrum of II in cyclohexane solution showed 4 v(C0) bands (see 
Table 1). This, we suggest is due to the presence of rotational isomers in solu- 
tion as a result of restricted rotation about the Ru-CH,OMe bond. We also 
observe similar behaviour for the complex CpFe(CO)&H20Me. Only 2 v(C0) 
bands have been previously reported in the IR spectrum of the iron complex, 
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(111 : M = Re, x = Cl , L = co ; 
N:M=Re.X=OCH3,L=CO; 
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VI : M = b%~, X = Cl . L = PPh3 1 
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Experimental 

‘H NMR spectra were recorded on a Varian XL 100 instrument using tetra- 
methyl silane as internal reference standard. IR spectra were recorded on a 
Perkin-Elmer 180 spectrophotometer. Mass spectra were recorded on a VG 
Micromass 16F spectrometer operating at 70 eV ionizing voltage and using the 
direct probe with source temperature of about 80°C. 

Melting points were determined on a Kofler hot-stage microscope and are 
uncorrected. All reactions were carried out under an atmosphere of nitrogen 
using Schlenk tube techniques. Tetrahydrofuran (THF) and hexane were dis- 
tilled from lithium aluminium hydride under nitrogen. The following com- 
plexes were prepared by published procedures [CpRu(CO),] 2 1221, Mn2(C0)8- 
(PPh,), 1231, CpFe(C0)&H2X (X = Cl or OMe) [5 J, Mn(CO),CH,OMe 1241 
and CpMo(CO)&H&l [5,6] _ Column chrowatography was carried out using 
Merck silica gel (30-70 mesh)_ Microanalyses were performed by the micro- 
analytical laboratories at the University of Cape Town or F. and P. Pascher, 
Bonn, Germany. 

Preparation of CpRu(CO),CH&l (I) 

Dry HCl gas was bubbled through a hexane solution of CpRu(CO)&H20Me 
(II) prepared (as below) from [C~RU(CO)~J 2 (1.40 mmol) for 7 min The 
resulting cloudy yellow solution was filtered and cooled to -78OC at which 
temperature I crystallized. The product was recrystallized from hexane at 
-78°C to give I as sticky yellow needles (0.12 g, 15%) (Found: C, 35.70; H, 
2.65; Cl, 12.54. CBH,C102Ru calcd.: C, 35.37; H, 2.60; Cl, 13.05%). 

Preparation of CpRu(CO),CH,OMe (II) 
A dark brown solution of Na[CpRu(CO)l] (prepared by stirring a THF 

solution of [CYRUS] 2 (1.40 mmol) with sodium amalgam) was added 
dropwise with stirring to a solution of ClCH,OMe (8.10 mmol) in THF (5 ml) 
at -78°C. The mixture was allowed to warm to room temperature and stirred 
for 3 h. The solvent was removed and the residue extracted with hexane 
(4 X 20 ml), filtered and the hexane removed under reduced pressure to give 
the product as a red-brown oil (crude yield >90%). The product was further 
purified by molecular distillation using a modified Hickman still, however it 
could not be completely separated from an unidentified colourless oil. (Found: 
C, 43.80; H, 4.65. C9H,,03Ru calcd.: C, 40.45; H, 3.77%); a parent ion was 
observed in the mass spectrum with the expected isotope pattern. An IR spec- 
trum of the crude product showed the presence of traces of another compound 
with v(C0) bands in identical positions to those shown by I. 

Reaction of A?a[Re(CO)J with chloromethyl methyl ether 
A reddish solution of Na[Re(CO)J (prepared by stirring a solution of 

Rez(CO)lo (2.35 mmol) in THF with sodium amalgam) was added dropwise 
with stirring to a solution of ClCH*OMe (13.40 mmol) in THF (5 ml) at -78°C. 
The reaction mixture was allowed to warm up to room temperature and stirred 
for 2 h. The solvent was removed and the residue extracted with hexane (50 ml) 
to give a yellow oily solid. This product was sublimed (4O”C/O.5 mmHg) onto a 
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cold (0°C) probe. The sublimate was dissolved in hexane and cooled to -78°C 
when Re(CO),CH,Cl (III) precipitated as a white crystalline solid (0.33 g, 20%), 
m-p. 62-65OC. (Found: C, 19.18; H, 0.58; Cl, 9.51. C&&IOSRe calcd.: C, 
19.18; H, 0.56; Cl, 9.44%). After precipitation of III, the mother liquors were 
evaporated to give Re(CO)&H20Me (IV) as a colourless oil (0.41 g, 24%). 
(Found: C, 22.95; H, 1.40. C,HS06Re c&d.: C, 22.65; H, 1.35%j. 

Preparation of Mn(CO),CH,Cl (V) 
A solution of Na[Mn(CO),] (6.42 mmol) in THF (30 ml) was added drop- 

wise with stirring to a solution of CH&lI (2.35 g, 13.32 mmol) in THF (3 ml) 
at -20°C over 10 min. The reaction mixture was stiied at 0°C for 1 h and the 
solvent removed under reduced pressure at this temperature. The residue was 
extracted with hexane (3 X 25 ml) and hexane reduced to a small volume. This 
solution was then chromatographed to remove Mn2(CO)10. Removal of the 
hexane eluant from the pale-yellow fraction gave the product as colourless 
prisms (0.70 g, 45’%), m-p. 44-45°C. The product was further purified by 
sublimation (2O”C/O.l mmHg). Found: C, 29.34; H, 0.87; Cl, 14.15; M (cryo- 
scopically in benzene 251). C&I&lMnO, c&d.: C, 29.47; H, 0.83; Cl, 14.50; 
M, 244.5. 13C{ ‘H) NMR (CD&) 8 210.05 (broad) CO, 28.15 (s) CH&l ppm 
downfield of TMS. 

Preparation of cis-[&ln(CO),(PPh 3)CH2 Cl (VI) 
A yellow-brown solution of Na[Mn(C0)4(PPh3)] (prepared by stirring 

Mn2(CO)B(PPh& (0.51 mmol) with sodium amalgam in THF) was added drop- 
wise to a solution of CH2ClI (3.75 mmol) in THF (5 ml) at -78°C. The reac- 
tion mixture was allowed to warm to room temperature and stirred for 1.5 h. 
Removal of the solvent and extraction of the residue with CHzClz (50 ml) gave 
a viscous orange oil. This oil was purified by column chromatography; elution 
with diethyl ether (5%)/petroleum ether b-p. 60-80°C (95%) gave a yellow 
and an orange band. The solvent was removed from the orange band to give VI 
as an orange oily solid (0.29 g, 60%). This product was further purified by 
recrystallisation from hexane at -7@C. Found: C, 58.10; H, 4.20. C&H,,ClMn- 
0,P &cd.: C, 57.70; H, 3.58%. 
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