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Catalytic hydrosllylatlon of ketones1 and imines* may be consldered as a synthetically 

equivalent means to the reduction of these compounds The reactlon 1s of considerable use for 

enantloselectlve reduction of C=03 or C=N4 bonds when choral rhodium complexes are employed as 

catalysts 

As an extension of our studies on the asymmetric hydrosllylation of prochlral olefins5 and 

ketones3a catalyzed by Group VIII transition metal complexes with choral phosphine ligands, we 

report here the asymmetric 1,4-addltlon of hydrosllanes to a,g-unsaturated ketones using choral 

phosphine-rhodium complexes as catalysts. 

In 1959, Sadykh-Zade and Petrov reported that chloroplatinic acid-catalyzed hydrosilylatlon 

of a,f?-unsaturated carbonyl compounds takes place in a 1.4 fashlon.6 Recently, OJlma, Kogure, 

and Nagal have found that highly selective 1,2- as well as 1,4-addltlon of hydrosllanes to a,S- 

unsaturated terpene ketones can be achieved, the selectlvlty depending markedly on the nature 

of the hydrosllane employed ’ 

We have now found that the choral catlon,lc complex, [Rh((R)-(PhCH2)MePhP)2H2S2]*C104- (S = 

solvent), 3a prepared in situ catalyzes the asymmetric hydrosllylatlon of a,S-unsaturated ketones _- 

under mild conditions. A catalytic system of rhodium(I) mth (-)-2,3-0-isopropylldene-2,3-dl- 

hydroxy-1,4-bis(diphenylphosphlno)butane [(-)-dlop]3C was also used In the present reactions. 

Thus, addition of dimethylphenylsilane (30 mmoles) to (B)-4-phenylpent-3-en-2-one (A) (30 

mmoles) in the presence of the choral catlonlc complex (3x10-2 mmole) dissolved In benzene at 

room temperature gave only a 1,4-adduct, 2-dlmethylphenylsilyloxy-4-phenylpent-2-ene (2,s 

bp. 121-123'/0.04 mm, aio -0.68' (0.1 dm, neat), In 762 yield Hydrolysis of swwlth potassium 

hydroxide In aqueous methanol gave 4-phenylpentan-2-one (L),g [alEo -5.31" (neat). 
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L, R1 = Me R2 = Ph 3 ~1 = Me, R2 = Ph 3 R1 = Me 

3 R1 = Ph or Me 3 R1 = Me, R2 = Me J, R1 = Ph 

3 R1 = Ph, R2 = Ph 

6 R1 = Ph, R2 = Me M’ 

[Rh*] = [Rh((R)-(PhCHp)MePhP)zHzSz]+ClO,+- (abbr. RsP*-Rh+) 

*[(CsHlo)RhCl]z + (-)-dlop (abbr. drop-Rh) 

Hydrosilylatzon of Awith trlmethylsllane produced, after 

ketone (7J of lower optzcal activity 7_was further converted 

order to confirm optlcal purity (eq. 2). 

PhMetHCHzCOMe ,*w PhMe~HCHzOCCMe KOH/H20 
3 

7, [a]g5 -5.31’ 

hydrolysis, the same saturated 

Into 2-phenylpropanol (9J’O zn 

PhMe:HCH20H (2) 

9 [algo -2.14’ 
rj 

Hydrosllylatlon was also carried out with (g)-1.3-dlphenylbut-2-en-l-one (2 in the presence 

of R3P*-Rh+ or drop-Rh to gave optically active 1-duzethylphenylsilyloxy-1,3-dzphenylbut-I-ene 

(311 or its trimethylsilyloxy analog (3, respectively. sand L/were converted by hydrolysis 

into known 1,3-dlphenylbutan-l-one (5). lz 8 ([a];5 -1.47’) was successively treated with per- _ 

benzolc acid and lithium aluminum hydride to obtain 3-phenylbutanol (E)13 ([a]E5 -3.94’). 

The results thus obtazned are summarized zn Table 1. 

Table 1. AsymmetrIc Hydroszlylatzon of a,&Unsaturated Ketones Catalyzed by Choral 

Phosphlne-Rhodium Complexesa at Room Temperature. 

R1 R2 Catalyst Yield Silyl enol ether Ketone Configu- Optical 

(%) aio (0.1 dm, neat) [alg5 ration yield (%) 

Me Ph R3P*-Rh+ 76 -0 680 -5 3lb R 15.6’ 

Me Ph dlop-Rh 92 -0.356 R 6.4 

Me Me Rap”-Rh+ 90 -0 153 -0 47b R 1 4c 

Ph Ph R3P*-Rh+ 72 -2.62d R lo.oc 

Ph Ph dlop-Rh 83 -1 Ogd -0 48e R 3.3 

Ph Me R3P+-Rh+ 94 -0 123’ -l.Oge R 9.sc 

Ph Me dzop-Rh 87 -0.162 -1 .47e R 10.1 

a [Rh*] = 0 1 mole%. b Neat. ’ Calibrated for the optical purity of the choral 

phosphzne used (79%) d Speclfzc rotation In benzene (c 10). e In CC14 (c 5). 
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It 1s noted that in all cases RsP*-Rh+ or drop-Rh catalyzes the addrtion reaction to give 

@)-ketones preferentially, that is, the addition in a sense of selecting a si-si face of carbon- 

carbon double bonds of a,B-unsaturated ketones in an E form whether R1 1s methyl of phenyl group 

Attempted asymmetric hydrosilylatlon of B-methylclnnamaldehyde (2) with trlalkylsllane 

resulted in giving not only 1,4-adduct (2) but 1,2-adduct (13) (eq. 3), the ratio of 2 to 13 

was 64/36 with tramethylsllane, and 59/41 with dlmethylphenylsllane, respectively However, 12 

was obtained m an optically lnactlve form 

HSlMegRg 
,0SiMe2R2 CHsOSiMe2R2 

PhMeC=CHCHO l PhMeCHCH=C + PhMeC=C’ (3) 
dlop-Rh, 0’ ‘H ‘H 

Of particular slgnlflcance 1s the preparation of optically active silyl enol ethers, which 

are well suited for generataon of metal enolate species. l4 We are currently investigating the 

asymmetric hydrosilylation of certain cyclic enones and alkylatxon of the resulting choral 

enolates 
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