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Abstract 

The enantiomers of 0, N-bis-(diphenylphosphino)-2-exo-hydroxy,3-e~~~-methyl- 
amino-norbornane have been prepared from the corresponding aminoalcohols and 
Ph,PCl. These compounds have been used as ligands for Rh complexes and tested 
in asymmetric hydrogenation of cw-acetamidocinnamic acid, methyl-a-acetamidocin- 
namate and acetamidoacrylic acid. Optical yields of up to 90% were obtained. 

Introduction 

During the past years several chiral bidentate ligands, derived from optically 
active P-aminoalcohols, have been synthesized and successfully tested as ligands for 
the control of enantioselectivity in metal complex-catalyzed asymmetric reactions 
[l-4]. 

We recently reported on the use of norbornene- and 7-oxanorbornane-based 
chiral bisphosphines as ligands for the rhodium-catalyzed asymmetric hydrogena- 
tion of C=C double bonds [5]. 

We now report the first results obtained with a ligand bearing O-diphenylphos- 
phino and N-diphenylphosphino groups on the same rigid backbone. Starting from 
the pure enantiomers of trans-methylaminonorbornanol, the phosphinated deriva- 
tives 0, N-bis-(diphenylphosphino)-2-exo-hydroxy,3-endo-methyla~no-norbornanes 
have been prepared by reaction with Ph,PCl (Scheme 1). 

Experimental 

Chemicals and apparatus 
Benzene was distilled over sodium benzophenone ketyl, and Et,N was distilled 

from sodium. All operations were carried out under argon. The optical rotations 
were measured by use of a Zeiss-Polamat A instrument. Enantiomers were separated 
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Scheme 1 

on a fused silica capillary column containing N-stearoyl-valine-t-butylamide as 
chiral phase (6 m x 0.2 mm JD column at 125 o C isotherm for N-acetylalanine- 
methyl ester; 1 ml Ar/min; split 1 : 60). 3’P NMR spectra were recorded on a 
Varian-CFI-20 spectrometer. 

Preparation of ( ~fr )-2-exo-hydroxy,3-endo-methylamino-norhornane (I) 
A mixture of 17 g (0.15 mol) exo-norbornane epoxide [6] and 15 g (0.5 mol) of 

CH,NH, was sealed in a pressure tube and heated at 130°C for 170 h. The tube 
was cooled, opened and the reaction mixture evaporated to dryness. The residue was 
diluted with ether and the hydrochloride precipitated during treatment with HCl 
gas. The product was recrystallized from ethanol/ acetone, m.p. 206-208 o C. 

The methylaminonorbomanol hydrochloride was treated with KOH in ethanol. 
then filtered and the filtrate was evaporated to dryness under reduced pressure. The 
residue was recrystallized from hexane, to leave 15 g (69%) of a white crystalline 
solid, m.p. 72-75 o C. 

Anal. Found: C, 67.92; H, 10.87; N, 10.04. C,H,SNO talc: C, 68.04; H, 10.71; 
N, 9.92%. 

Optical resolution of ( + )-I 
A solution of 16 g (0.113 mol) of I in 25 ml of ethanol was added to a heated 

solution of 17 g (0.113 mol) of (+)-tartaric acid in 10 ml H,O. After 48 h the 
crystals which formed were separated from the mother liquor and washed with cold 
ethanol. Recrystallisation from ethanol yielded 16 g of the (+)-(+)-salt with 
[a] g + 28 o (c 1 .O, EtOH) which was decomposed by a calculated amount of sodium 
ethoxide solution, and the insoluble material was filtered off. The solvent was 
removed under reduced pressure to give 6.5 g (81%) of (+)-2-exo-hydroxy,3-endo- 
methylamino-norbornane (Ia), which was recrystallized from hexane. m.p. 91-93 o C. 
bl:’ + 30” (c = 1, EtOH); [(Y]$ + 40.1” (c = 1, benzene). The mother liquor was 
concentrated under reduced pressure and 200 ml of acetone added to it. After 24 h 
at 0 o C the crystals were separated, desiccated and decomposed to leave 6.0 g (75%) 
( -)-2-hexo-hydroxy,3-endo-methylamino-norbornane [a] f; - 39,l o (c = 1 ,O, be- 
nzene). 

( + )- and ( - )-O,N-bis(diphenylphosphino)-2-exo-hydroxy,3-e~~do-methylamino- 
norbornane (IIa and Ilb) 
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The absolute configuration is not yet clear and can only be supposed by comparison 
with similar catalytically systems. 

The results summarized in Table 1 show that the ligand gives high enantioselec- 
tivity. Both types of catalyst (cationic and neutral chloro complex) behave similarly 
with respect to optical yield and hydrogenation rate (t/2 in the range of 2 min). The 
( + )-ligand gives (R)-( - )-N-acetylphenylalanine and ( - )-ligand yields (S)-( + )-N- 
acetylphenylalanine, the other hydrogenation products being the same. It should be 
noted that the methanolic solutions of the catalysts prepared in situ were stable for 
several days under argon. Thus solvolysis by MeOH of the N-P or O-P bond seems 
to be insignificant. 
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