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Abstract 

The acetylide complex Co,(CO),[p-PhC=CRe(CO),] (I) undergoes nondestructive reaction with oxygen which results in the net 

loss of one acetylide carbon atom together with a CO ligand and accompanied by the formation of the carbyne cluster 

Co.Re(CO),,,(w,-CPh) (II). According to X-ray structural data, cluster II is a distorted tetrahedral which contains Co-Co (2.526(4) 

A) intl Co-R; &.694(4) and 2.704(3) A) bonds. 

1. Introduction 

Organometallic acetylide complexes of transition 

metals in general, and PhC=CRe(CO), in particular, 
[l] have been used as “building blocks” for the direct 
synthesis of heterometallic clusters. We have previously 
shown that this complex can easily be formed by treat- 
ment of the binuclear acetylide-hydride carbonyl com- 
plex of rhenium with cobalt carbonyl followed by coor- 

dination with Co,(CO), to form cluster I 121. 
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Here we report the transformation of cluster I into the 
FX,-carbyne cluster, the process being accompanied by 
the loss of an acetylide carbon atom. 

2. Results and discussion 

Exposure in air of Co,(CO),[ p-PhC=CRe(CO),l (I) 
in hexane for two days results in the formation of the 
new carbyne complex Co,Re(CO)&.,-CPh) (II). 
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II was obtained in the form of black-red crvstals stable 
in air. 

In the IR spectra of cluster I1 bands art’ observed 

which are characteristic of terminal (‘0 groups ( IWO- 
2090 cm ’ 1. 

-The structure of II has been studied by X-ray struc- 
tural analysis (Fig. I ). Atomic coordinates. bond lengths 
and bond angles arc given in ‘Tables I. 3 and 3 rcspcc- 
tivcly. Ctustcr I1 is 21 distorted tetrahedral \bith ;I C’o--C’o 

bond (2.526(4) A, and equal C’c>-Kc bonds C3.6OQ(~) 

and 2.701(3) A). The Kc(l)-C‘(la) bond ~1.1dt(35) A) 

TABLE 1. Atomic COOI-~II~~IC~ i’ol (‘o_. Rc((.‘O),,,(p ,-( ‘F’h! i ‘sI IO-’ tor 
Co, Re, 0. C‘) 
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C-C, Re-C, Co-C and formation of the (CO),Re-CO 

bond (form A). 
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The subsequent r-coordination of the Co=CPh bond 
with the Re atom takes place via the loss of the second 
CO group, which results in form B. 

3. Experimental section 

All operations associated with synthesis and isola- 
tion of the initial and final complexes were carried out 
under argon flow, including the purification of the 
hydrocarbon solvents by distillation over dispersed 
sodium. The initial complex I was synthesized previ- 
ously [2]; Co,(CO), was obtained in accordance with 
established techniques [4]. IR spectra were measured, 
in KBr pellets with a Specord IR 75 instrument. 

X-ray structural data for complex II were obtained 
on a Siemens P3/PC automatic diffractometer (A(Mo 
Kcr), 0-28 scan). The crystal data are in Table 4. 
Structure II was solved by direct methods and refined 
in anisotropic full-matrix approximation for all non-hy- 
drogen atoms. 

3.1. Co,Re(CO),,(k3-CPh) (II) 
The green solution of Co,(CO),[p-PhGCRe(CO),l 

(I) 0.3 g (0.42 mmol) in 50 ml of hexane was stirred in 

air at room temperature for 48 h until the solution had 
attained a stable green-brown colour. Monitoring of 

TABLE 4. Crystal data of compound II 

Crystal structure 

Space group 
0 

Triclinic 

Pi 

11. A 8.621(S) 

b, A 14.455(7) 
0 

<‘, A 17.128(8) 

P, deg 98.84(2) 

v, A’ 2019(2) 

z 4 Cl 

Number of reflections 

measured 6171 

Number of reflections 

used in refinement with 

I 2 4rr 5258 

R 0.089 

R* 0.081 

’ Two independent molecules comprise the unit cell. 

the reaction was by TLC. The solution was then con- 
centrated at 6o”C/O.l Torr to a volume of 10 ml, and 
the residue was chromatographed on an SiO, column 
(5 X 20 cm). The zones were eluted in the following 
succession: cherry-brown (1) (by pentane) and green (2) 
(by hexane). After concentration of fraction 2 green 
crystals of Co,(CO),[ p-PhC=CRe(CO),] precipitated 
to an amount of 0.11 g (33%), (IR spectrum (u(CO), 
cm-‘): 198Ovs, 2025~s 2065s 2140m). The solvent of 
fraction I was concentrated under vacuum, 5-6 ml of 
heptane-benzene 1 : 3 mixture was added and it was 
kept at 5°C for 24 h. The precipitated black-red crys- 
tals of II were isolated from the solution by decanta- 
tion, washed in pentane and dried under vacuum. 

Yield of the crystals was 0.14 g (50%). IR spectrum (v, 
cm-‘): 58Ow, 665w, 1940m, 1975~s 2000s 2032~s 
2090m. 
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