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Summary 

Bis(~iphenylphosphine)nickel(II) chloride reacts with E,E-1,4dihthio- 
1,2,3,4tetraphenylbutadiene to yield a solution of a 2,3,4,5_tetraphenyl- 
nickelole complex. This compound reacts promptly with CO to yield tetra: 
cyclone, with dimethyl acefylenedicarboxylate to form dimethyl tetraphenyl- 
phthalate and catalytically with diphenylacetylene to form hexaphenylbenzene. 
A similar treatment of (1,2-bis(diphenylphosphino)ethane)nickel(II) chloride 
with the lithium reagent led to the isolation of (1,2-bis(diphenylphosphino)- 
ethane)bis(2,3,4,5-tetraphenylnickelole), which likewise reacts with dimethyl 
acetylenedicarboxylate to yield dimethyl tetraphenylphthalate. These results 
support the interpretation that nickeloles are reactive intermediates in the cyclo- 
trimerization of alkynes by nickel(O) catalysts. 

Despite much interest in the mechanisms of alkyne oligomerizations by 
transition-metal catalysts [l] , little attention has been given to the modes by 
which nickel(O) catalysts trimerize aliqnes- The i.ntermeSacy of metallole or 
metallole-like systems has been demonstrated or inferred for the cyclotrimeriza- 
tions of alkynes by Ir [2a], Rh [2a, b], Pd [3], Cr [$a], Co [4a, b], Ni (4a, 5] 
and Ti [4a]. On the other hand, an intermediate of cyclobutadiene-like sym- 
metry seems to be involved in trimerizations promoted by alumhmm(III) [4a, 63 
or paUadium(II) salts [4a, ‘73. With palladium halides, apparently palladole, 
n-cyclobutadienepalladium complexes and linear alkyne trimer-chloropalladation 
adducts can all occur as metastable precursors to the alkyne cyclotrimers [4,7]. 

A recent study of the alkylation of alkynes by bis(n-allyl)nickel has un- 
covered evidence of allqme-d’merization and -cyclotrimerization by nickel(O) 
and has led to the postulation of a nickelole intermediate in such oligomeriza- 
tions E5a]_ Therefore, we set out to prepare the unknown nickelole ring system, 
in order to investigate its chemical properties and its catalytic acti& toward 
alkynes. Thus,‘the interaction of 3.0 mmol of E,E-l&dilithio-1,2,3,4t&zaphenyl- 
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b.&diene (prepared and isolated beforehand as the &staUine yellow dietherate), 
Which was dissohred in 50 ml of dietbyl ether, with 2.95 mm01 of bis(triphenyl- 
phosphine)nickel(II) chloride at 25 “C gave complete reaction after 15 mm to 
yield a reddish brown, air-sensitive solution of the presumably compl=ed 2,3,4,5- 
tetxaphenylniekelole (I)_ Analogously, a fiesbly prepared solution of 3-6 mm01 
of the diliUnum reagent in 75 ml of methylene chloride (stable for short periods) 
was added to a suspension of 3.3 mm01 of (1,2-bis(diphenylphosphino)ethane)- 
nickel(II) chforide at 25O_ The mixture &same homogeneous briefly end then 
the brick-red solid precipitated almost quantitatively_ After washing successively 
with kethauol, toluene and ether, the highly insoluble, halogen-f&e compound 
gave satisfactory carbon and hydrogen analyses and values for nickel and phos- 
phorus in better accord with the composition of (1,2-bis(diphenylphosphino)- 
ethane)~is(2,3,4,5_tetraphenglnickelole) (II) (Found: Ni, 10.3; P, 6-3, C&d.: Ni., 
9.6; P, 5-O%_), than with a l/l niekelole-1,2-bis(diphenylphosphino)ethane com- 
plex (C&d.: Ni, 7.2; P, 7.6,). The marked insolubility and extreme air-sensitivity 
of II hindered further purification. Although the low volatihty of Iz vitiated mass 
spectral data on its molecular weight (only the parent ions of (C,HSCSX,HS), 
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