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Abstract

The acetylide complex Co,(CO)[p-PhC=CRe(CO)s} (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),o{1;-CPh) (). According to X-ray structural data, cluster IL is a distorted tetrahedral which contains Co-Co (2.526(4)

A) and Co-Re (2.694(4) and 2.704(3) A) bonds.

1. Introduction

Organometallic acetylide complexes of transition
metals in general, and PhC=CRe(CO); in particular,
[1] 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 [2].
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Here we report the transformation of cluster I into the
w5-carbyne cluster, the process being accompanied by
the loss of an acetylide carbon atom.

2. Results and discussion

Exposure in air of Co,(CO)[u-PhC=CRe(CO);,] (D
in hexane for two days results in the formation of the
new carbyne complex Co,Re(CO),,(u5-CPh) (ID.
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Fig. 1. The molecular structure of Co.Re(CO)(p--CPh).

I1 was obtained in the form of black-red crvstals stable
in air.

In the IR spectra of cluster 11 bands are observed
which are characteristic of terminal CO groups (1940-
2090 cm ™).

The structure of II has been studied by X-ray struc-
tural analysis (Fig. 1). Atomic coordinates, bond lengths
and bond angles arce given in Tables 1, 2 and 3 respec-
tively. Cluster ILis a distorted tetrahedral with a Co-Co
bond (2.526(4) A) and equal Co-Re bonds (2.694(4)
and 2.701(3) A). The Re(D-C(1a) bond (2.141(25) A)

TABLE 1. Atomic coordinates for Co,Re(CO),,(u+-CPhY (< 107 for
Co, Re, 0. O)

Atom X v z

Re(1) 3998(1) 2627(1) 3779(1
Re(2) 15326(1) - 23771 1032011
Cofl) 2075(3) 25212} 1892(2)
Cof2) QUR(3) 1334(2) 3662(2)
Co(3) 4535(4) - 1391(2) 17942
Co(4) 36044) - 3183(2) 1933(2)
C(1A) 1503(28) 2038(16) A71301 1)
C(2A) 634(23) 33R1(13) 3442017)
C(A) 97430) 4316(16) REGRIETN!
C(4A) 100(37) 4953(16) 351260200
C(5A) — 1033(31) 4675(18) 2843019}
CleA) —1335(39) 3752(22) 2395200
C(7A) ~471(33) 3116(20) 2TEE26)
C(iB) 399(X37) - 2424(18) 1137¢13)
C(2B) 4725031 - 2706(13) ASKCLS)
C(3B) 4254(36) —3638(1R) ~ 43015}
C(4B) 4933(52) —3853(23) — 63120
C(5B) 6249(43) —3146(26) - 915(19)
C(6B) 6765(39) —2216(22) — 53315
C(7B) 5984(41) - 200319) K19

TABLE 2. Bond lengths (A in CoRe(COY, (u-CPh)

2 6u3( CGACUA

Re(1)-Colh) L4344
Re(-Cot 27013 CHAY O A 1.333(HD
Re(23-Col3) AT COA-COAD 1449042y
Re(2)- Colt4} 27040 COAY-CUTA LASSGH
Cot11-Cof 2t 2520040 CL2A)-CU7AL 133004
Col3-Coth 2524043 COIB-CBY 167539
RethH-COIA) 2425 C2B) 03B 1.409(32)
Cot ) -COIAY 2.030019) CAB-CUBY 13RS
Co2-CA) LI CEB)-C(5BY 1.423(50)
Col3)-COB) i COBY-C0l 1.393045)
CotHr-COR) i COBR O FALSN)

Cot 3 Coldd
COARCEA)
C2ZAY CORA)

o

SOSCAH)
A

RISORNS

is of normal length for a single bond, however, the
bond lengths Co-Clla) do  differ (Co(2)-C(l1a)
1.781022) and Co(11=C(1a) 2.030(19) A). The angles
ReCUHa)Co (86511 and 80.48) and CoC(1a)C(2a)
(136.7(15) and 119 1C17¥) ditfer respectively. This is
evidence of the contribution of Co(2)-C(1a) multipie
bonding.

The formation of cluster 11 is probably via oxidation
of the acetvlide carbon atom by traces of oxygen, in
analogy with the oxidation of the cluster Co(CO) [Ph-
C=CM(CO)Cpl (M = Fe. Ru) into u -carbyne clusters
Co,MCplCOY-{ p-CPh) [3]. We suggest that the inner
carbon atom in 1, /¢, the one which s attached to
three metal atoms. is attacked by oxvgen, and the
resulting CO unmit is lost subsequently by decarbonvia-
tion. This process i< accompaniced by scission of the

TABLLE 3. Bond angles () in CosRelCOY ) u -CPh)

Co(DRe(NCo(2) RRRJQR Cold)CoHCTBY H438)
Red DCo(DCo(2) 62201} Re2) o(HCUB) SL7CD
Re(2)Col3)Coth 620010 Re(2)C11B)Co(3) 87.60140
Co(3Re(2W o) 55901 ColHCUBI ot 920011
Re(DCo2¥ ol 1} 61901 ColMOCUBI(ZB) 1317018
Re(Col4C ol 3} fri S Re( 2B Cold) R7.4012)
Co2IReCDCTTA) 41.2(6) Re(2)COIBX(2B) 121.6015)
Re(DCot 1CTA)D 1ol ColhHCamceBn 124.20200
Col DCODCTTAL S2.8(0)

Col DRe( LAY ARHS)

Co2)Col DCLEAY G D)

Ret DCo2MXCHT A 3238

Re( DA 1) KOLHS)

Colt NCCEAW o2} SIRY)

Col DCUIANEA) BRI
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Re(1COHACC2AY [31.2004)
Col2ICHTAICCAY 1367015
Co3)Re(DCTRY 39,961
Re(23 ol 323D
Col DCoHINCU B 42.9(81
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C-C, Re-C, Co—C and formation of the (CO);Re-CO
bond (form A).

(COLRe

o ~2CO
(CO),Co

II’h

N

(CO),Re T Co(CO),

Co(CO),

B

The subsequent m-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
Ka), 0-20 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),,(u;CPh) (II)

The green solution of Co,(CO)[u-PhC=CRe(CO);]
(D) 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 1I

Crystal structure Triclinic
Space group P1

a, A 8.621(5)
b, A 14.455(7)
e, A 17.128(8)
B, deg 98.84(2)
v, A? 2019(2)
V4 4@

Number of reflections

measured 6171
Number of reflections

used in refinement with

1240 5258
R 0.089
R, 0.081

4 Two independent molecules comprise the unit cell.

the reaction was by TLC. The solution was then con-
centrated at 60°C /0.1 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)/u-PhC=CRe(CO);] precipitated
to an amount of 0.11 g (33%), (IR spectrum (#(CO),
cm ™) 1980vs, 2025vs, 2065s, 2140m). The solvent of
fraction 1 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™ ') 580w, 665w, 1940m, 1975vs, 2000s, 2032vs,
2090m.
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