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Evidence for Appreciable Phenyl Migration in the Rearrangements of threo- and 
erythro-l,Z-Diferrocenyf- 1,Z-diphenylethane- 192-diols 

By S. I. GOLDBERG* and W. D. BAILEY 
(Department of Chemistry, University of South Carolina, Columbia, South Carolina 29208) 

Suul.izmary In addition to the predominant pinacolone 
resulting from ferrocenyl migration in diferrocenyl- 
diphenyl pinacol, the isomeric pinacolone arising from 
phenyl migration is also established as an important 
product of the rearrangement. 

A STRIKING property of the ferrocenyl group lies in its 
superiority as a migrating moiety. Thus, in all cases 
hitherto studied of rearrangements of pinacols corresponding 
to (I), the ferrocenyl group has been reported to migrate to 

the exclusion of R (IIa, but no IIb).I In view of the 
generally recognized ability of the phenyl group to migrate 
in the pinacol-pinacolone rearrangement,$ i t  is remarkable 
that previous results would indicate that when the two 
groups are present in the same system (I; R = Ph) only 
ferrocenyl undergoes migration. In contradistinction to  
this impression we report that, along with the products 
PV, V (threo and erythro),? VI (trans),? and VII], we have 
found ferrocenoylferrocenyldiphenylmethane (VIII) to be 
produced in the Clemmensen reduction of benzoylferrocene 

t Unequivocal stereochemical assignments have been made in this laboratory and will be reported elsewhere. 
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(111). This observation, along with a carefully determined 
material balance of the reaction, still attests to the 
superiority of ferrocenyl over phenyl in migration ability 
but only by a factor between seven and eight. 

F ~ ~ F ~  FC =@ 
HO OH 

Compound (VIII) was shown to be isomeric with (VII) 
by combustion analyses and mass spectra [ m / e  564 (&?+)I. 
The two are distinguished by m.p. [(VII) 204-206”; (VIII) 
245-246” (dec.)] and other spectral data, the most im- 
portant features of which are: (i) in the n.m.r. spectrum 
(CDCI,) of (VII) a t  6 4.02, 10H, singlet, unsubstituted rings 
of two equivalent ferrocene nuclei, while in that of (VIII) 
a t  6 4.08 and 3.97, two 5H singlets, unsubstituted rings of 
two different ferrocene nuclei ; (ii) carbonyl stretching 
frequency in the i.r. spectrum of (VII) a t  1680cm.-l; a t  
1670 cm.-l for (VIII) ; (iii) the well known a-fragmentation 
displayed in the m.s. of ketones3 (cleavage at  bond A) is 

evidenced by major peaks at m/e 459 in the m.s. of (VU) 
.end m/e 351 for (VIII). 

Finally, each diastereomeric pinacol [threo-(IX) and 
e~ythro-(IX)] t was individually submitted to conditions 

Ph 

(ethereal hydrogen chloride) under which rearrangement 
took place. No stereospecificity was apparent since each 
diastereomeric pinacol gave the same reaction products, 
(VI, VII, and VIII)  in essentially identical yields. The 
ratio of (VII) : (VIII) was, however, slightly lower (4-5 : 1) 
than that found (7-8 : 1) in the Clemniensen reduction 
products. 

We thank the National Science Foundation for financial 
assistance in the purchase of the mass spectrometer used in 
this work. 
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