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SUMMARY 

Photochemical decarbonylation of (h5-C5Ha-l-CH3-3-C6Hs)Fe(CO)[P(CsHg)s](COCH3) 
and h5-CS H5 Fe(C0) [P(C6H5)3] [COCH2 CH(CHJ)C6HS] proceeds with high stereo- 

specificity at iron. 

The decarbonylation of transition metal acyl carbonyl complexes is known to proceed with 

retention of configuration at a! carbon of R’ _ We now wish to report the stereochemical 

outcome of the decarbonylation of two types of metal a&s which possess a chiral metal 

center. 
Treatment of 1-methyl-3-phenylcyclopentadiene with Fez (CO)9 affords 

[(hS:CsHs-I-CHs-3-&Hs)Fe(CO) ] 2 2, which after reduction with Na/Hg in THF and 

addition of CHBI yields (h5-Cs H9-1-CH3-3-C6H5)Fe(C0)2 CHJ . Treatment of the last- 

mentioned complex with F(C6H5)s affords (I)_ (I) exists in the form of two diastereomer- 

ically-related pairs of enantiomers (RR-SS and RS-SR), (Ia) and (Ib), which were sep- 
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The dktereomers (Ia) and (Ib) undergo photoche&cal decarbonylation 0 = 

35OOAj iq bknzene qr THF to give the corresponding all@s, (IIa).and (IIb). These transfor- 

r&&k&are shown in Schetie 1. (Ia) and (Ib), as well as (IIa) and @b), have readily distin- 
guishable ‘H NMR spectra. Hence diastereomeric purity can be convenienti determiried 

:by integration df &e resonances for corresponding nonequivalent protons. The NMR 

+ctra of a SQ/SO mixtire of (Ia)/ and (IIa)/(IIb) in the region 7 5-10 are shown in 
Figs. 1. and 2, respectively. 

.After a 95/5 mixture of (Ia)/ had been irradiated%r 5, 15, and 40 Ain, usual 
work-up led to isolation of 88/12,84/16, and 59/41 mixtures of (IIa)/(IIb). The un- 
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F&l. A lO@hIHz NhfR spectrum in the T 5-10 region of a 50/50 mixture of the two diastereomeric pairs 
of enantiomers (a and b) of (I). 

F&,2. A -100 MHz @WR qxxtrum in the T 5-10 region of a 50/50 mixture of the two diastereomeric pairs 
of enantiomers (a and b) of (II). 

reacted acyl was recovered as an unchanged 95/5 mixture of the diastereomers. Similzirly, 

photolysis for 5 min of the diastereomerically pure (Ib) afforded an 8/92 mixture of 

(IIa)/oIb). The change in the ratio of (IIa)/(IIb) with longer irradiation times is due to 

epimerization of the akyl. This was established by photolyzing a 70/30 mixture of 
(IIa)/(IIb) under the conditions of the decarbonylation. The observed decrease in the 
diastereomeric ratio as a function of time indicates epimerization subsequent to the elim- 

ination of CO. These results therefore demonstrate that the photochemical decarbonylation 
of (I) follows a highly stereospecific course e 84% stereoselectivity) which is solvent indep 

end&t. 
Similar results were obtained for the photochemical decarbonylation of the two dia- 

xtereomeric +-s of enantiometi of h5-CsHsFe(CO)[P(C6Hs)3] [COCHzCH(CH,)CqHS] , 
(IQa) and (IIIb)_ TIi e 1 ass of CO to give h5-C~H~Fe(CO)lp(C~H5)3] [CH~CH(CH~)C~HS], 

: 
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(IVa) and (IVb), is highly stereospecific f> 64% stereoselectivity), but followed by epimer- 

ization of the product. This system is, however, complicated by slight and unequal decom- 

position of (IVa) and (IVb) during chromatography. 

AlexanderZ has recently demonstrated that the photochemical decarbonylation 

of h5-Cs Hs Fe(C0)2 (13COCH3) results in elimination of ‘a terminal, not the acyl, CO. 

Migration of the methyl group onto the vacated site follows. Our results show that fich 

migration occurs stereospecifically, ,with the metal at least substantially, and possibly com- 

pletely, retaining its nonplanar configuration_ 
The synthesis and resolution of a number of chiral transition metal centers have 

been reported in organometallic chemistry 3,4 . It is noteworthy that (I) and (II) represent the 

first examples of chiral compounds in which an unsymmetrically substituted cyclopentadienyl 

ring is pentahapto-bonded to an asymmetric metal. This type of complex offers an im- 

portant advantage in studies concerned with chiral cent&. Most of its reactions leave intact 

the two centers of asymmetry (i.e. metal and ring), and therefore preserve presence of diastereomers. 
Furthermore, the ring is configurationally stable in its attachment to the metal. Therefore, 
the NMR spectra unambiguously reflect configurational changes at the metal in repiacement 

or modification of any of the other three ligands. 
We are presently ex amining the stereochemistry of other reactions occurring at the 

M-C bond of (I) and (II) and will report our results later. 
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