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IN a continuation of the spectral study of cyclopentadiene caplexes of 

transition metals,lwe have determined the protonmagnetic resonance 

spectrum (at 56.4 Hc/sec) of the product from reaction of cyclopentadiene 

and niakel carbonyl. 
2 The spectrum indicates unequivocally that this 

compound is.*-cyclopentadienylvf-cyclopentenyl nickel (I) rather than 

bis(cyclopentadiene)nickel, the isomeric structure originally proposed. 

The spectrum oontains peaks whose position and relative intensities 

confirm the assignment to five equivalent%cyclopentadienyl protons 

(<= 4.79),3 three volefinica protons t< = 4.95, 6.12) and four 

aliphatic protons (<= 8.92). The cyclopentenyl ring presumably contains 

and is bound tmo the metal by a deloaalized W-allylicv system similar to 

that suggested for allylcobalt and manganese carbonyls. 4 
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I II 

Similarly the palladium complex previously designated as 1,3-cyclo- 

hexadiene cyclopentadiene palladium5 is found to be cyclohexenyl 

r+cyclopentadienyl pslladium(I1). The proton resonance spectrum 

contains peaks assignable to five equivalent?'Gcyclopentadienyl protons 

(< 4.22), three #-allylic" protons (< 5.04, 5.18) and six 

aliphatic protons (< 8.56). 

The present spectrsl study also confirms the recent suggestion6 

that the product obtained by reaction of 1,3-cyclohexadiene with 

palladium carbonyl chloride5 is bisk-cyclohexenylpslladium chloride)(III). 

III 
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Presumably the structure .is analogous to that of allylpalladim chloride 

which has been the subject of a recent nuclear magnetic resonance study. 7 

As in allylp,slladium chloride, the resomnce of a single eolefiu59 

proton occurs at lowest field (< 4.49) followed by a peak assignable to 

two equivale,nt aclefioicw protons (T&78). The resonance of the six 

aliphatic protons is noted at highest field (f8.20). 

Details of this work and the extension to other systems uill be 

presented shortly. 

7 H.C. Dehn and J.C.W. Chien, 3. Amer. Chm. SOC. 82, A&9 (1960). 


