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Summary: The aldol-type condensation between a-dibenzylamino trimethylsilyl ltetene acetals and various 
achiral and chiral aldehydes in the presence of a Lewis acid furnishes (1 -amino- 6 -hydroxyacids in 
moderate yields with preferential C2-C3 thrco configuration. 

Recently we reported the use of dibenzylaminoacetates i in the stereoselective synthesis of 

a-amino- B-hydroxyacids either y& aldol condensation of the corresponding lithium enolates or through an 

acylation-reduction sequence.l 
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In the CQUE~ of a project directed toward the stereoselective synthesis of amino sugars from 

non-carbohydrate precursors , we planned to extend the reported methodology * to the synthesis of 

01 y -dihydro:cy- 9 -aminoacids. However, of the two procedures previously described, the 

acylation-reduction one was. ruled out since the acylation of 1 with an (r -hydroxyacid derivative was 

expected to proceed with low diastereoselectivitv. 

Moreover, the aldol condensation between the lithium enolates derived from 1 and the model 

a-alkoeyaldehyde Z2 gave a mixture of all ooscible isomers 6-9 with low stereoselectivity. This result 

was not surprising, given the low “internal asymmetric induction”5 obtained in the reaction of these 

enolates with achiral aldehydes 1 and the low “relative asymmetric induction ‘I5 usually achieved with 

lithium enolates6 

On the contrary the acid catalyzed condensation of silyl enol ethers with a-alkoxyaldehydes is known to 

often proceed with good to excellent “relative asymmetric induction”.5 

However, in spite of a large amount of results on the reaction between carbonyl compounds and silvl 

enol ethers,’ little has been reported on the related reaction with silyl ketene acetalsS and even less 

dealing with the acid catalyzed aldol reaction of a-hetero substituted derivatives. 

In order to explore this new interesting field we synthesis.ed the o -dibenzylamino- 

Q-trimethylsilylketene acetals 3alb according to known procedures9 (LDA, -78’C, then Me3SiCD and 

examined their behaviour toward a series of aldehydes. 

In all cases only one geometric isomer of 3a,b was detected. Although it was not possible to determine 

unambigously the configuration of these products, we guess that the configuration should be 2 due to the 

s.tabilisation of the E enolateio by coordination of lithium with the amino group.3 

The internal asymmetric induction5 of acid catalysed aldol condensation was tested in the reaction of 

methyl and t-butyl trimethylsilyl ketene acetals 3a and 3b with a series of achiral aldehydes in the 

presence of various Lewis acids. Representative results are listed in table 1. A crucial point is 

represented by the order of mixing of the reactants with the catalyst. For example when 3a was treated 

with TiC14 and then the aldehyde was added or when TiC14 was added to a mixture of aldehyde and 3a no 

reaction occurred at all except when a large excess of acetaldehyde was used. 

In analogy with the hehaviour of enol silyl ethers2 3 should form, by 

reaction with TiC14, a trichlorotitanium enolate 7, which appears to 

dimerize giving succinates,*alb rather than to react with aldehydes. 

Cl$~C~ 

Optimal conditions seem to be pre-mixing the Lewis acid with a B&N 

4-fold excess of aldehyde and then adding a CH2CIZ solution of 3a or 3b 

(l,eq. with respect to Lewis acid). This procedure was applied in all the 

entries of table 1. 

ip OR’ 
7 

When Rt - Me, however, yields were still unsatisfactory because of the formation of succinates as by 

products in considerable yields. Sarc The diastereoselectivity was also low. 

The yields could be improved by using t-butyl trimethylsilyl ketene acetal 3b and by increasing the 

temperature of addition of the latter. Indeed best results were obtained when TiC14 and the aldehyde 

were mixed at -73’C, the temperature was suddenly raised to 20°C and 3b was finally added at this 

temperature. Under these conditions the diastereoisomer ratio was moderate to good1 I. 
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The examination of Table 1 indicates in every case the predominant formation of three isomers 4. This 

result is not surprising, if the silyl ketene acetal with 2 configuration is involved either in 

Zimmerman-Traxler cyclic model or in an acyclic model.6 

Finally we applied the same procedure to the alkoxyaldehyde 2 (Table 2). Again methyl derivative 3a 

gave very low chemical yields. On the contrary, i-butyl compound 3b gave acceptable chemical yields but 

only modest stereoselectivity. In the best case, one of the four diastereoisomers constituted 59% of the 

total mixture. This is an intriguing result, compared with literature reportst7~8~12 quoting for generally 

low internal asymmetric induction with achiral aldehydes7*3d but high relative and internal asymmetric 

induction with alkoxy- aldehydes.8e’i2 

In our opinion, this unexpected behaviour of 3a and 3b could be due to the presence of the dibenzylamino 

group, which could coordinate the Lewis acid as well and make transition states more complex than 

previously proposed for non-hetero substituted silyl ketene acetals.8e1i3@14 
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Table 1 

Entry R’ R2 Lewis acid T./-C Yield/za Ratio 4:5b 

1 Me Me 8F3. Et pU 

2 Me Me SC14 

3 Me Me Tic14 

4 1-8~ Me TiCl 4 

5 1-8~ Me TiCl 4 

6 Me &-Hex TiCI 

7 t-Bu E-Hex Ti Cl 4 
8 t-EN &-Hex TiClq 

9 t-Bu n-Hex TiCl 4 

10 t-Eh t-8u TiCi 

11 I-Bu L-Hex TiCI 

12 1-8~ Ph TiC14 

-65 

-65 

-65 

-65 

r-t. 

r.t. 

15 

14 

17 

20 

47 (55) 

24 

56 
29 (52:~ 

14 (21) 

45 

52 

66 

64:36 

55:45 

44:56 

85:15 

70:30 

54:46 

r.t. 

-20 

-78 

r.t. 

r .t. 

r ,t. 

85:15 
91: 9 

97: 3 

91: 9 

84:16 

61 :39 

a Yields referred to isolated 2+3; yields based on unrecovered ester are reported in 
parentheses. Determined by t.1.c. spectrodensitometry (254 nm). 
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2) 

3) 

4! 

5) 

6) 

7) 

:j -1 

9) 

101 

11) 

12) 

131 

14) 

Table 2 

I?1 Lewis acid T/“C Y i e 1 d./?!a Rat ia 6:7:8:pb 

He 8F3. Et 20 -65 13 22:32:16:31 

Me SnC14 -65 17 3:34:62: 3 

t-BU SnC14 -78 53 25:59: 0:16 

t-Bu TiCl 4 -78 55 27:50: ?:14 

a Yields referred to isolated 6+7+8+?. b Determined by t.1.c. spectrodensitometry 
(254 nm). The order of elution (D-hexane-Et20-AcOH 70:30:1) is 6, 7, 8, and 9. 
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