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The llgands (S)-~-(dlphenylphosphmo)-2~iphenylphosp~o~~ylpyrrolldine,(S)-prolaphos,and 
(S)-l-dlphenylphosphmoxy-2-N_ethyl-~iliphenylphosphln cwu.nobutane,(S)-butaphos,have been pre- 

pa.red.The Rh(I) canplexes of these phospties act as effxlent homogeneous hydrogenation cata- 
lystsatambient temperature and pressure for a-N-acetanunoacryl~c acid and ltaconic acid. 

Asynmxatrlc reduction of prochlral substrates,mamly (2) a-N-acylanunoacryllc acids&as as- 

SW a steadily increasing interest durlnc the last years,the best results being achieved with 

the Wxlkmson's type catalyst,asymnetrically tiified by means of P or C choral tertiary mono 

or bide&ate phosphlnesc,2].In the class of the bldentate llgands,anunophosphmes[3,4]and pho- 

sphmltes[5]have proved to be effxlent 1~1 asyrnwtrlc hydrcgenatlon.We report here the first 

results concemlng the asymnetrlc hydrogenation of saw prochural oleflruc substrates catalyzed 

by W(I) bound to (S)-~-(diphenylphosphmo)-2~~phenylphosph~~~yl~rolldme,(S)-prolophos 

and (S)-l-diphenylphosph~~~xy-2-~-ethyl-~d~phenylphosph woanunobutane,(S)-butaphos.'Ihese ligands, 

whose starting material,(L)-2prolmol and a-N(ethyl)amnobutanol are cheap and easilv available, 

are of x&rest because they can 

accortig to the scheme: 

te synthesized m one step and l.n almost quantitative yield 

P(C6H5) 2C1 , Et3N 

?roluene(N2) 
o"c , 16h 

A 

IS)-prolophos (s)-butaphos 

(S)-prolophos and (S)-butaphos are vwcoustransparentoils and have been ldentlfled by elew+l 

analysx.,%,IR and 80 MHz 'H and 
31 25 
P NMR spectroscopy; (S)-prolophos :[a], = - 15.4 

( c = 1,cHc13 ) ; (s)-butaphos :[a]: = - 3.0 ( c = 1,cHC13 ). 

The catlonx I&(I) canplexes [Rh(CDD) (S)-prolophos]C104 and [Rh(COD) (S)-but.xphos]C104 are 

prepared acccrdxxq to themethodof Schrcck and Osbom [6] All catalytic hydrogenations are 

carried out under amblent mndltlons U-I EtOH ; the working up of the reactlon nuxtures follcws 
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the literature methods in order to avold undue optlcal enrlchment[7]. 

In table 1 are reported the results u-~ asynnnetr~c hydrogenation of a-N-acetarmnccmnanuc acid, 

a-N-acetanunoacrylic acid and itaconic acid. 

TABLE 1 

Catalyst substrate hymen optical absolute 

absorbed % yield(*) configuration 

[Rh@zD) (S)-prolophos]C104 

[Rh(CCD) (S)-butaphos]C104 

CH2=C(MrCXH3)coOH 95 80 S 

C6H5c=H=C(E\!aXH3)CCc)H 95 50 S 

c~~=c(coOH)~~~H 100 20 R 

CH2=CINHCOX3)~H 95 55 S 

C6H5CH=C( NHcocH3)~H 95 23 S 

CH2=C(CCOH)CH2COOH 100 10 F 

[Rh]= 1.2 mM ; T = 2O'C ; p(H ) = 1 a+m.(*)Cptlcal yields are calculated ~71th respect to the 

follcwlng values for the opt&ally pure ccmpounds:N-acetyl-(S)-alanme[a]D= -66.2 (c 2,F20) 

N-acetyl-(S)-phenylalanme[.]D= +46.0 (c l,EtOH), ref.[7] ; (R)methylsucclnlc acld[a&,= t16.9 

(c 2.16,EtGB) , ref.[8] . 

The [Rh(S)-prolophos]' qlves better results than the [Rh(S)-butaphos]+ ccmplex.This 1s not 

unexpected and may conflzm the role of a rigid backbone III &ctatmg the conformatwn of the 

chelating ring and the choral array of the phenyl graps of the phosphmes.The absence of the 

fused five -red ring XI the (S)-butaphos should give to the chelating ligand a higher con- 

formational freedan,causmg a 1-r otlcal yield of the prcducts,even If the two llgands man- 

tam the sarw trend m the sterecd~scrurunatian of the prochlral substrates. 

These annncpho@me-phosphate llgands have given encouragmg results,enhanced by theur real- 

ly easy avallablllty.We are currently lnvestlgatlng the use of other asymmetric anunophosphme- 

phosphm~te llgands and their effectiveness III asymetrlc reactions other than hydrogenatlcn. 
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