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[ F~~~CO)~(~-CO)(~-C(C~H~)C(C~H~)H)]- reacts with t~e~yloxonium 
tetrafluoroborate to yield F~(CO)~(~-COC*H~)(~-C(C~H~)C(C~ H,)H). This 
compound is smoothly transformed at room temperature or more quickly 
in refluxing hexane into the title compound resulting from the coupling of the 
ethoxycarbyne and 1,2-diphenylethenyl bridges. 

In a recent publication [l] we reported that the [HFe3(CO)11 f 7 anion 
reacts with diphenylacetylene at 60°C to give two products, one in which 
the trinuclear unit is maintained, [HFe,(C0)9fJ13-C(C6H5)C(CcHS))]- (I), 
and the other which is dinuclear, [F~~CO~~~-CO)(~~~C~H~)C(C~H~)H)~- 
(II). The anionic nature of II suggests that the bridging carbon monoxide 
should be sufficiency nucleoph~ic to react with carbocations, as is the case for 
bridging carbon monoxide in cluster anions [ 2-4 J . 

Complex II does, indeed, react quickly with triethyloxonium tetrafluoro- 
borate to give the neutral complex Fe,(C0)6(~-COC,H,)(~-C(C,H,)C(C,H,)H) 
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(III)*, the presence of the p-COC,H, bridge being revealed by the high value 
of its 13C chemical shift resonance (383.8 ppm) [3]. During a study of the 
reactions of III with alkynes and alkenes [ 51 we observed that this compound 
undergoes a smooth transformation at room temperature to form a new 
compound. This process is accelerated by heating III in reflying hexane. The 
product, IV, was isolated, and found to give an analysis still consistent with 
the formula Fe, (CO), ( COCz H, )( C( C6 H5 )H). However, its spectroscopic 
properties are very different** and, specifically, the characteristic 13C resonance 
of the COC&H, bridge has disappeared. Moreover, the hydrogen-coupled 
13C sp~~urn shows the presence of two types of CH resonances, in addition to 
the phenyl resonances. These results indicated that there had been a consider- 
able ~~~gernent of III, and the precise nature of IV was determined by an 
X-ray crystal structure study. 

Crystal data: C23H1507Fea, &f = 515.61, monoclinic, space group P2$ /n% 
a 17.801(3), b 10.006(Z), c 12.971(2) A, 0 106.03(2)*, V 2220(l) A3, DC 
1.54 g cme3, 2 = 4. Full matrix least-squares based on 2288 observed (I> 
2.5 ~(1)) of 2325 measured reflections, 8 < 25’, on a Philips P~~llOO dif- 
fractometer using the MO& radiation monoch~matiz~ by reflection from a 
graphite crystal. Final &, value = 0.054. 

The molecular structure of IV is shown in Fig. 1, the legend to which lists 
the important bond parameters***. There are two iron atoms at a single-bond 
distance bridged by a C(OC& )C(C6HS)C(C6Hs )H group. Thus, IV results 
from coupling of the etboxy carbyne bridge with the 1,2~ph~ylethenyl 
group. In the light of C(li)---C(S) carbon--carbon distances and the iron-carbon 
distances, this $-carbon group is best described as an allylic group u-bonded to 
Fe(2) and n-bonded to Fe(l). Indeed, C(4) is closer to Fe(2), and the C(4), 
C(5), C(6) carbon atoms are nearly equidistant from Fe(l). This situation 
contrasts with that found for the products resulting from coupling of a methyl- 
carbyne ligand with propene [6 J or from coupling of a methyl carbene with 
an alkyne 173 in which the distinction between a vinyl carbene and an ally1 
group is less clear, 

Exudation of the seethe reveals another feature: the interaction of the 
C(61) and C(62) carbons of one of the phenyl groups with the Fe(2) centre. 
The carbon-iron distances are quite long, but indicate an ~tera~tion which 

*The reaction of Fel(CO)‘(CILCO)W=(CLH;)C(C,H;)H)P(C,H;), with a stoichiometric amount 
of (C,H,),OBF, at room temperature in dicblorometban8 gave an almost quantitative yield of 
Fe,(CO), ~~OC~H~)~~~(~~~~~H), which was extzacted with pentane. CrYsta%ization from this 
solvent gave orange Cry&t& of III; ar(CO) in hexadecane: 2066m. 2003&s, 2OSi%s, 1996&, 1986s. 
1966 cm-‘. ‘W NMR: 7.20 (C,H&, 5.09 qt <J 7.3) (OCH,). 3.48 (CH,), 1.66 t (J 7.3) (CH,f 
ppm. 13C NMR; 388.8 <COC,H,), 211.2 (CO); 182.8 <Fe-CC,H& 152_8,141,129.8,128.2, 
127.2,126.6 (t&H,): 87.9 (CH(CdHs)); 87.2 {OCH,CH,); 16.3 (OCH,CH,) ppm. AnaL Found: 
C, Ba.60; H, 8.11. C,,ld;,F~tipO, e&d,: C, 63.73; H. 3.0946. 

**IV red crystalsin hexane; v(CO) in bexadeCane: 2068s. 2018s. 1988vs. 19784 1962m, 196&n 
cm-’ .‘“b NMR: 212.6 (CO); 204.6 (FeCOC,N,); 187.8,136,138.2.1S1.5,130.7,128.8, 
128.1.128,127.9,124.3, (CeH,): SO.4 (CH); 87.2 iC(C,H;>>; 71.7 (OCH,CW,): 61.4 KZ.0: 
15.2 (OCH,CIi,) ppm. 
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Fig. 1. View of the molecular structure of Fe,(CO),(pC(OC,H,)C(C,H,)C(CsH~)H) with the atomic 
numbering scheme. Selected bond distances: Fe(l)-Fe(f) 2.636(l). Fe(l)-C(4) 2.129(7). Fe(l)-C(B) 
2.086(s). Fe(l)-C@) 2.069(7), Fe(2)-C(4) 1.970(7). Fe(2)-C(61) 2.431(7), Fe(2)--C(62) 2.433(7). 

C(4)-C(S) 1.416(B), C(b)--c(6) 1.440(S). ~(Sl)-C(62) 1.393 (9). C(SZ)-c(SS) 1.443(B). C(63+C(64) 

1.370(B). C(64)--c(66) 1.406(g). C(66)--c(66) 1.381(B). C(Bl)-C(6) 1.421(g). 

can be attributed to the fact that otherwise the Fe(2) centre would be sur- 
rounded by only 16 valence electrons. A similar situation was found in the 
closely related product of the reaction of 1,2,3triphenylcyclopropene with 
diiron nonacarbonyl [ 81; the distances between the iron and the carbons of 
the phenyl ring are of the same order (2.404(4) A). This bonding induces a 
localization of the bonds in the C(6) bonded phenyl ring, which are alter- 
natively long and short. This phenomenom also explains the appearance of 
the new CH resonance in the 13C NMR spectrum of IV. 

The ease of the intramolecular coupling of the ethoxycarbyne and 1,2di- 
phenylethenyl l&and8 in complex III is certainly attributable to the close 
proximity of the two ligands in III, a phenomenom recently observed in 
C8s(CC)&-CH~)(C(&(C~H,),) IS]. 
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