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From easily resolved 2,2'-diamino-1,1'-binaphthyl were prepared 

axially dissymmetric bisphosphine ligands, (R)- and (S)-2,2'-bis-

(diphenylphosphinamino)-1,1'-binaphthyl; the rhodium-catalyzed 

asymmetric hydrogenation of a-acylaminoacrylic acids and esters 

gave the corresponding amino acids of up to 95% optical purity. 

Axially dissymmetric 1,1'-binaphthyl moiety has proved to be a desirable 

asymmetry-inducing unit because of its structural rigidity and simplicity, resist-

ance to racemization, and inter alia, effectiveness of chiral recognition. 1) There 

have been reported two chiral bisphosphine ligands, (S)-1a 2) and (S)-1b,3) which

contain the atropisomeric 1,1'-binaphthyl 

structure as the chiral element for use in 

the transition-metal catalyzed asymmetric 

reactions. However, tedious manipulations 

required for the preparation of these 

chiral phosphines impose some restrictions 

to their wide use.

It has long been known that 2,2'-diamino-1,1'-binaphthyl can easily be 

resolved into its antipodes. 4) We wish to report here a facile preparation of 

third members of the atropisomeric binaphthylphosphines, (R)- and (S)-2,2'-bis(di-

phenylphosphinamino)-1,1'-binaphthyl ((R)- and (S)-lc) 5) (Scheme), and their utili-

zation for the rhodium-catalyzed asymmetric hydrogenation of a-acylaminoacrylic 

acids and esters(Table). 

In a typical run, the catalyst was formed by mixing a calculated amount of 

[Rh(cyclooctene)2Cl]2 with either of the aminophosphines in benzene under nitrogen, 

and then transferred into a hydrogenation vessel by syringe. Unless otherwise

Scheme.
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Table. Asymmetric hydrogenation a) of

a)Solvent = 12 - 15 ml; P(HA) = 30 atm; [Rh(cyclooctene)2C1]2 =  2.5×10-5 mol;

ligand=5.5 × 10-5 mol;  substrate=5.0 × 10-3  mol; room temperature, 24 h.

b) Calculated on the basis of reported values for the optically pure enantiomers 

ref. 6) and 7); values for the (S)-1c were corrected for the 95% o.p. of the 

ligand.c)Et3N was added (Et 3N/Rh molar ratio = 4 - 4.7). d) Solvent = 24 ml. 

e) - f) Conversion = 20% (e), 32% (f). 

noted, the hydrogenation was completed under the reaction conditions specified in 

Table. It can be seen that these aminophosphines compare advantageously with pre-

cedent binaphthyl phosphines mentioned above in regard to the catalyst activity an

efficiency in asymmetric induction. It should be noted that choice of the solvent 

(MeOH- or EtOH-PhH ) is critical for attaining high optical yield, and addition 

of triethylamine to the (R)-1c-Rh catalyst system in EtOH-PhH gave reverse effect.

The acrylic acids tended to give higher optical yields than the corresponding 

esters; this is sharp contrast to the results obtained by (S)-1b. 3) 
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