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High optical yields are obtalned in the hjdrogenatlon of 

a-acetamldoclnnamlc acid using [(COD)Rh((+)PPFA)]C104 and related 

complexes as catalysts (+)PPFA is (S)-a-[(R)-Z-diphenylphosphino- 

ferrocenyll ethyld.imethylamine. 

There has been considerable interest in asymmetric homogenerus 

hydrogenations catalyzed by transition metal derivatives [l] Choral 

ferrocenylphosphlnes have been used as llgands In rhodium complexes 

which catalyze the asymnetnc hydrogenation of oleflns [Z] and ketones [3] 

Complexes of the same llgands catalyze the asynmetnc hydrosllatlon of 

ketones [4] and the asymnetric 6rlgnard cross coupling reactlon to pro- 

duce optlcally active hydrocarbons [S]. Some of these reactions proceed 

with high optical yield although most employ catalyst solutions prepared 

in situ by mlxlng the chiral ligands with the appropriate metal cotrolex -- 

precursor. The hydrogenations were also carned out at 50 atm 

We have also been working with the fermcenylphosphlnes for some 

time and now wish to describe the asymnetnc hydmgenatlon of a-acetam- 

ldoclnnamlc acid under mild conditions, 32OC and latm H2, using catlomc 

rhodium complexes of the type [(dlene)Rh((k)PPFA)]+X-_ (dlene = COD or 

NBD; X’ = C104-. BF4- or PF6-: (+)PPFA = (S)-a-C(R)-Z-diphenylphosphlno 

fermcenyl] ethyldimethylamine and (-)PPFA is its optical enantlomer, as 

shown in the Figure). The llgand IS prepared by reacting N.N-dImethyl- 

1-ferrocenylethylamine of known absolute configuration E6.71 with n-BuLi 
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and treating the stereoselective metallated product with chlorodlphenyl- 

phosphine. The two enantiomers of the ligand show rotatTons [a];’ of 

f 360” (c 0.40 C2H50H). The (+)-isomer has been previously briefly 

described [4]. and has the atomxc positrons shown in the Figure and the 

expected absolute configuration CS]. The position of the hydrogen atom 

at the asymnetric center has not been precisely located yet. 

(+)- PPFA 

The rhodium(I) complexes were prepared according to the procedure 

of Schmck and Osborn [9] and are well defined crystalline solids. As 

an example microanalytical data for [(NBD)Rh((-)PPFA)]Clo4 are as follows: 

Found C, 53-S; H, 4234: N. l-83. Calc- 53-8, H. 4-89, N. 1 901. 

Table 1 shows the results obtained for the catalyzed ‘lomogeneous 

hydrogenation of a-acetamidocinnamlc acid under the mild conditions of 

32°C and I aim Hz_ This substrate was chosen because it belongs to a 

class of compounds which are amino acid precursors. The extent of reac- 

tion was monitored using a simple gas uptake apparatus and was checked 

by determining the NMR spectrum of the final reaction products. Higt 

optical yields are obtained in all cases and the results, not unex- 

pectedly [IO]. seem to be independent of the dlene- The amon also has 

little effect of the optical yield although it does seem to influence 

the rate of the reaction. 

Other workers have reported high optical yields from related 

substrates using a variety of choral ligands [ll In particular Sinou 

and Kagan [Il] using [(COO)Rh((+)Diop)]CI04 obtained an optical yield of 



80% from a-acetamidocinnamic acid. They suggest that the reaction Inter- 

mediate may involve coordination of both the olefxn bond and the acyl 

carbonyi. group to the rhodxum. Conslderatlon of models of our awn system 

indicates that this 1s sterically possible and that If It occurs the 

correct configuration for the hydrogenated product can be predicted. 
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