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Summary. C-Centaed opRica&Ly active aeLyeoiLanen kc.acR with cahbuny& cam- 

pound6 in ptlesence 06 Lewin acidn to give the co44enponding homoaL%yL ~LCCJ- 

h&n with ee varying d&urn 21 $0 56 % . The 4oLe. u/J Rhe Lewis acid io chuciae 

604 a co44ec-t development 06 Rhe htaction; di66e4tnX pkocedu/reo ahe -tested 

and the 4esuLRo computed. 

Enantioselective synthesis of hcmoal lyl alcohols from carbonyl compounds 

has recently received a great deal of attention laTf. From ,!?-allyldiisopino- 

camphenylborane le to organotin(II) derivatives’Cl’f, different organometal- 

I ic reagents have been developed for this purpose. 

We report now the enantioselective allylation of different carbonyl compounds 

using the C-centred optically active allylsilane 2 prepared from the chlo- 

ride 2 1 and allylmagnesium bromide (Scheme I). 
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R*(CH,I,Sie + R,,b,R,, 

2 

Scheme I 
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Compound 2 was treated with aldehydes or ketones and Lewis acids and the 

results are sumnarized in Table II . 
A noteworthy feature of this reaction was the relative complexity of the 

crude reaction mixture after hydrolysis, shown by glc/mass analysis. 
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In fact as reported in Scheme II relatively to the reaction of 2with butanal 

(30) and TiC14, the predominant product was the silyl ether 5 accompanied by 

si lanol 6a and by small amounts of the homoallyl alcohol 40. By-product 7a 

could also be formed 4 in sizeable yields (see Table I). 

vII+W 
,a \4”/01 5a (6&“0) 6a (20%) 7a( ll"/Ol 

Scheme I I 

The composition of the reaction mixture varies on changing the sequence of 

the reagents addition or with the temperature and is dramatically affected by 

the nature of the Lewis acid. 

Using the reaction with butanal for the search of the reaction conditions for 

optimizing enantiomeric and chemical yields, we compared the use of different 

Lewis acids and the results are reported in Table I. 

Table I. Composition (%) of the crude in the reaction of 2 and butanal(3a). 

Lewis acid starting material 4a 50 ba 70 ee a 

TiCI b 

Tic14 ’ 

TiCI d 

BF3 Et20 

AlCl 3 

Et2AICI 

Zn12 

BBr3 

Cp2TiCI 2 

Thermi ch 

0 4 65 20 1 1 46% 

17 7 39 18 19 40% 

0 6 29 39 26 5% 

0 12 0 88e 0 

0 0 53 36 41 

87 4 0 9 0 

74 0 14 12 0 (59%)f 

0 39 33 0 269 (3l%)f 

85 0 3 12 0 

86 0 14 0 0 (48%) f 

a) ee determined by polarimetric analysis and comparison with 1 iterature 

data5. b)Procedure described above. c) Sequence: TiCI and butanal at -78’C 

followed by al Iylsilane. d) Sequence: Tic14 and allylsilane at -78’C followed 

by butanal. e) Figure relative toR*Me2SiF. f) Calculated fromthe glc ratio 

of diastereoisomeric mixture of 5a. g) Figure relative to 2,6-dipropyl-4- 

bromotetrahydropyran. h) Neat, 120°C for 12 h. 
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The best experimental procedure is the following : 

To a solution of 2 (0.68 g 2.6 mnol) and butanal3a (0.185 g 2.6 n-mol) in dry 

CH2C 1 2 cooled at -78’C, Tic14 (0.49 g 2.6 m-nol) was added slowly with a 

syringe. After stirring 4 h at that temperature, a buffer solution at pH 7.5 

(5 ml) was added followed by Et20 (20 ml). The mixture was warmed to room 

temperature and the organic layer separated. After washing with a NaHC03 sat. 

aqueous solution, water and brine and drying on anhydrous Na2S04 , the sol- 

vent was evaporated to give 0.8 g ca. of a crude analysed by glc/mass. An 

accurate glc analysis (capillary column) allowed the separation of the two 

diasteroisomers of 5a showing a glc ratio of 78 to 22 (ee 56%). 

The crude was dissolved in dry Et20 (20 ml) and dry HCI bubbled through the 

solution for 6 h. The solution was then dried on anhydrous Na2C03 (0.8 g), 

decanted and the solvent evaporated. The alcohol 4a was isolated by bulb to 

bulb distillation fromwhich also the chloroderivative 1 can be recovered 

(0.34 g.). 

CH30&& ;“&2?;;3 HC, 

5a 6a 

;3+?;;+ 

The alcohol 4a (172 mg, 58% yield) was further purified by PTLC and the 

polarimetric analysis showed an ee of 46% and a predominant R configuration6. 

Table II. Enantioselective allylation of carbonyl compounds . 

Carbonyl Compound Product Yield” ee b 

3a 

3b 

3c 

3d 

3 H 

0 

.A H 
OH 

H 4c 45% 

OH 

4b 

58% 

61% 40% 

21% 

4d 

a) Yields of isolated products. b) ee determined by polorimetric data and NMR 

analysis (Mosher’s method) and comparison with the literature7. 

A preliminary conclusion which can be drawn from these results is that the 
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al lylsi 1 iary, reacts with 

Y.Kawasaki, H.Mizuno, Y.Shimizu, Chem.Lett -__-.__L ‘529 (‘983). c) 

T.Mukaiyama, K.Narasaka, Chem.Le t t ___-__-_!_ 97 (‘986). d) 

K.Soai, 51 3290 (1986). e) P.K. Jadahv, K.S.Bhat, -- -- 

P.T.Peruma I, H.C.Brown, J .Org.Chem. 51 432 (‘986). f) G.P.Boldrini, -- --- 

E.Tag’iavini, C.Trombini, Chem.Conmun. 685 

(‘986). 

2) See previous letter. 

3) To a solution of allylmagnesiumbromide 

chlorosilane 1 (1.8 g, 7 nmol) in THF (15 ml) was added 

dropwise at O’C. The mixture was ref’uxed lh. After the hydrolytic work up 

and of the solvent, product 2 was isolated by fractional distil- 

lation under vacuum ; obtained 1.5 g , 80% yield. ‘H NMR (CCI4/TMS) 0.24 

(s, 6H, (CH3)2Si), 0.54 (m, lH, CHSi), 1.0 (m, lH, CHSi), 1.24 (s, 3H, CH3), 

1.40 (5, 3H, CH3), 1.7 (m, lH, CHSi), 2.2 (m, 7H, CH and CH2), 3.17 (d+d, lH, 

J,=9Hz, Jb:3Hz, CHO), 3.37 (s, 3H, 0CH3), 3.50 (d+d, J,=9Hz, Jb=6Hz, CHO), 

5.00 (m, ZH, CH2:), 5.66 (m, lH, CH=). 13C NMR (C6D6/TMS) -7.40, -7.00, 

‘4.63, ‘9.82, 21.02, 26.39, 26.71, 30.40, 37.45, 40.26, 41.62, 57.24, 76.72, 

“2.77, ‘35.6’ . Mass spectrum (m/e) 266 (M+), 225, 99, 89 (base). 
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W.S.Johnson, D.J.EI 1 iott, J.Am.Chem.Soc. 105 2088 (1983). ------- 

6) The difference with the glc data can be ascribed to the 4% of alcohol 

already present in the mixture and to a possbble enantioselectivity in the 

formation of the silylated intermediate. 

7) V.S.Martin, S.S.Woodard, T.Katsuki, Y.Yamada, M.Ikeda, K.B.Sharpless, 
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