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Preparation and Molecular Structure of 
(3-Acetyl-4,5-dihydrofuran-2-yl)tetracarbonylmanganese( I) 

By CHARLES P. CASEY,* ROGER A. BOGGS, DAVID F. MARTEN, and JOSEPH C. CALABRESE 
(Defiartment of Chemistry? University -rf 

Treatment of cis- (2-oxacyclopentylidene) nona- 
carbonyldimanganese with butyl-lithium followed by 
acetyl chloride gives (3-acety1-4,5-dihydrofuran-Z-y1) - 
tetracarbonylmanganese whose molecular structure was 
determined by X-ray crystallography. 

Summary 

WE recently reported the stoicheiometric generation of 
anions a to the carbene carbon atom of transition-metal 
carbene complexes and the deuteriation, alkylation, and 
condensation reactions of these anions.1 Here we report 
an unusual rearrangement product which was obtained 
when the anion of the cyclic metal carbene complex (1) was 
treated with acetyl chloride. 

Treatment of (1)z with BuLi (1 equiv.) in THF a t  -78" 
followed by the addition of AcCl (1 equiv.) a t  -20" gave 
(3-acetyl- 4,5-dihydrofuran- 2-y l) te tracarbonylmanganese ( I) 
(2) (m.p. 61.5-62.6", 25%), separated by thick layer 
chromatography. 

The structural assignment of (2) is based upon elemental 
analysis, M+ = 277.9609, 8(CS2,Me,Si) 2-87 (s, 3H, COCH,), 
3.18 (t, 2H, J 5, CH,CH,O), 4-31 (t, 2H, J 5, CH,CH,O), and 
max 2085m, 2040w, 1998~,  1982~, and 1945s cm-l. 
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FIGURE. The molecular structure of (3-acetyl-4,5-dihydrofura#- 
2-yl)tetracarbonylmanganese(1). With the exception of the two 
axial CO's and the hydrogen atoms, all of the atoms lie zlithin 0.04 A 
of the mean filane defined by the manganese atovn and the 3-acetyl- 
4,5-dihydrofuran-2-y1 ligand. The axial CO's have Mn-C bond 
lengths of 1-89 and 1-84 A and C-0 bond lengths of 1-12 and 1.14 
respectivaly . 
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To confirm the structure of (2) and to determine whether 
the complex could best be described as a metal-carbene 
complex (2a) or as a vinyl organornetallic (Zb), an X-ray 
crystallographic study of (2) was undertaken. Compound 
(2) crystallizes as volatile yellow needles with two molecules 
in a triclinic cell (space group Pi) with a = 8.310(3), 

(3),  y = 79.26" (3). 1080 independent observations (Cu- 
K,) were measured with a Syntex Pi autodiffractometer 
and corrected for atomic absorption. Conventional heavy- 
atom techniques were used to determine the structure 
(Figure). The least-squares refinement which in the last 
stages include co-ordinates for all hydrogen atoms gave 
R,  = 0.052 and R, = 0.064. The structure shows a clis- 
tortecl octahedral arrangement of ligands about the central 
Mn atom with the planar 3-acetyl-4,5-dihyclrofuran-2-y1 
group acting as a bidentate ligand. The near equality o f  
the C(2)-C(3) [1.359(9) A] andtheC(3)-C(6) [1.377(9) A] bond 
lengths can best be understood in terms of the delocalized 
structure described by resonance forms (2a-c). The short 
C(2)-O [l-322(7) A] bond length and the nearplanarityof the 
C(5), 0, C(2), C(3), and Mn atoms [maximum deviation from 
planarity less than 0.04 A] are readily explained in terms of 
resonance form (2c). The CO trans to the acetyl oxygen 
shows a substantial trnns influence with a long C-0 distance 
[1.159(9) A] and a short Rln-C distance [1.765(9) A] 
illustrating the inability of oxygen to compete with C 0  as an 
acceptor ligand. Similar tetracarbonylnianganese(1) com- 
pounds having the oxygen atom of an acetyl group bonded 
to manganese have been p r e ~ a r e d . ~  

\Ve propose that the clinuclear acylated carbene (3) is 
formed initially in this reaction (Scheme) and then 
uiidcl-go~.~ base-induced deprotonation. The dinuclear 

b = 10.576(3), c = 7*026(2) A, cc = 90.09' (3), = 105.58" 
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anion coulcl then undergo loss of Mn(CO),- to give a co- 
ordinately unsaturated complex which is subsequently 
attacked internally by the acyl oxygen atom to give the 
co-ordinately saturated product (2). We have previously 
observed expulsion of Mn(CO),- from the dinuclear anion 
acet ylnonacarbonyldiniangane~e.~ 
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