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Summary' Palladium-promoted oxyamlnatlon of some alkenes using optically active 

N-methyl-a-phenyletylamlne as amIne nucleophlle, or using optically active 
N,N-dlmethyl-a-phenylethylamlne as llgand, produces optically active amlnoalcohol 
derlvatlves In an optlcal yield of 3-60%. Oxyamlnatlon of aryl ally1 ethers 
gives optically active 1-amino-3-aryloxy-uropan-2-01 derlvatlves, which are 
Important B-blockers 

Although transltlon metals In an asymmetrlc environment (usually with a choral llgand) have 

been extensively used m asymmetrlc synthesis, 
1,2 there are only llmlted examples of the use of 

nucleophlllc addltlons to coordinated oleflns. 
3 
We recently developed a stereospeclflc oxyamma- 

tion of olefins 
4 

involving a nucleophlllc addition of amine 
5 

to a r-oleflnpalladlum complex 

(eq. 1). We have now found that by the use of choral reagents, we can induce asymmetry in the 

amlnatlon step and in this way prepare optically active ammoalcohols. 
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We have used two different apuroaches for lntroduclng asymmetry into the amlnoalcohol 

derlvatlve. In the first approach optically active N-methyl-a-phenylethylamlne (1) has been - 

utlllzed as nucleophlle. In this case the amlne Itself may also serve as a llgand. In the second 

approach optically active N,N-dlmethyl-a-phenylethylamlne (2) has been used as a choral llgand. _ 
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'Co the a-olefm complex, prenared by strrrmg the olefin with PdCls(PhCV)r rn TFF at 0°C,4S5 

was added one equivalent of choral amrne 1 or 2 at -3O'C The mixture was stirred for 15 min at - - 

-30°, then cooled to -5O'C and three equivalents of the anproprrate amrne were added. Oxldative 

cleavage of the palladium-carbon bond in the u-complex as described previously 
4 

gave the amrno- 

alcohol derrvatrve. Results from some asymmetric oxyamination reactions are given in Table 1 Thr= 

asymmetric Induction varres wrth the amlne and the olefin used and an optical yield of up to 60X 

is obtained in one case . The use of aryl ally1 ethers as suhstrates produces optrcally active 

aryloxypropanolamines, which are important 6-adrenerglc blockers. 697 It is of particular interest 

to prepare only one of the optical isomers of aryloxypropanolamines, srnce the pharmacological 

activrty of one enantiomer can be SO-500 times higher than the activity of the other ' 

In the case where the optically active amrne 1s used as nucleophile the product 1s readrly 

debenzylated by hydrogenation (Pd/C).' 

1 
The optical purrty of the products were determined by H NMR spectroscopy. In the case where 

a choral amine is used as nucleophrle this analysis is simple, since the products formed are pair 

of drastereorsomers. 
9 

Although three choral centra are present rn the products obtained from oxy- 

amlnatron of internal olefrns only two drastereorsomers are formed, srnce the addrtron 1s stereo- 

specific (czs-oxyamination) 
4a 

In the case where the product 1s a mrxture of enantromers the 

enantromerrc excess was determined by addition of VTPA (PhC*(OMe)(CFs)COOH) and subsequent 'H NMR 

analysis of the drastereorsomerrc salts formed. 
10 

When the choral ligand coordrnates to the metal in the a-olefin complex, a oair of drastereo- 

lsomerrc complexes are formed, which may be rn eauilrbrrum with each other (eq 2). It is known 

that analogues resolved drastereomerrc n-olefrn complexes of platmum, whrch presumably react 

slower In olefln-for-olefln exchange than 2 and 4, eprmerrze at a moderate rate at room 

temperature. 
11 

The enantromerrc excess of the product from nucleophrlic attack on 3, wrll now 

depend on the ratio of the diastereoisomers 3a and 3b - - 

CH3 
WCl2tRR’N $HPN = 

F;H3 
PdCl2IRR’NiHPh) kq 2) 

(R.9 Ebs) 

& R=R’= CH3 3b 
& R=+.R’= H !& 

In the case where the secondary optically actrve amlne 11s used both as llgand and nucleo- 

phrle, the asymmetric rnduction may be due to two effects Asymmetry can be induced because of 

the different dlstrrbutron between isomers 4a and 4h (eq. 2), and rt can be Induced because of - - 

the different reactrvrty of the olefrn rn 4a and 4b towards amrne 1 m a drastereomerrc transr- - - - 

tion state.12 In the latter case the optical yreld wrll also depend on the rate of olefin for 

olefln exchange; rf the exchange & $ 4b is slow compared to nucleophrlrc attack, the optical - 

yield ~111 decrease wrth mcreasrnq chemrcal yield 

In order to estimate the contrlbutron of the two different effects ("ligand effect and 
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Table 1 Palladium-promoted asymmetrlc oxyamlnatlon" 
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12 

a Lead tetraacetate was used as the oxidant, b. R* denotes optically active PhCH(CH3)- 
of S-configuration, c. Yield 1s based on t'le amount of palladium used, d. Enantlomerlc or 
dlastereomerlc excess. In the case where dlastereomeric products were formed, the asymme- 
trlc lnductlon was determlned both before and after purlflcatlon (no sl?nificant difference 
of the dlastereomerlc excess could be observed), e. Isolated yield, f. DetermIned bv qas 
chromatography using an internal standard. 

"dlastereoselectlv1ty in the nucleophlllc attack") we have performed the oxyamlnatlon of 

PhOCH7CH=CHz using racemlc amine 1. - The diastereomeric excess determined from this experiment 

was 33% This should be compared with the experiments in entries 5 and 6, where optically pure 

amlne S-1 was used as nucleophlle - The use of trlethylamine as first amine followed by S-1 gives 

28% optlcal yield, whereas the use of S-1 both as llgand and nucleophrle gives 20% optlcal yield. 

The lower dlastereomerlc excess obtalned from optically pure 1 compared to racemlc _l_ may be 

explained in two ways. One explanation 1s that the amlne S-1 as llgand Induces a slight enrlch- 

ment of S- or R-coordinated olefin and that the less enriched asymmetrically coordinated olefin 
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1s the one reacting faster In the nucleophlllc attack by S-l. - Another explanation is that the 

equilrbrrum 4a 2 4b 1s slow compared to nucleonhrlrc addition. Further studies are needed to -- 

dlstlngulsh between these posslbrlrtres. 
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