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Summary: The Lewis acid mediated eyanohydrin-forming addition of MegSiCN to 
optically active a-dibenzylamino aldehydes 2 occurs stereoselectively. 
Chelation controlled adducts 1 result if MgBr2 or Tic14 is used, whereas the 
diastereomers 4 are obtained upon employing BF3, ZnBrZ or SnCl4. 

We have previously shown that N,N-dibenzylamino aldehydes 2 undergo stereo- 

selective Grignard-type and aldol additions.1 Since the aldehydes are readily 

synthesized from the corresponding acids 2, such C-C bond forming reactions 

amplify the importance of the "chiral pool" of amino acids.2 We now report 

that cyanohydrin-forming reactions using Me3SiCN in the presence of 

equivalent amounts of Lewis acids also occur stereoselectively. 

ft is shown in Table 1 that the Lewis acids BF3# ZnBr2 or SnClq lead to the 

nan-chelation controlled adducts $_ preferentially, whereas Tic14 or MgBr2 

result in chelation control. In some cases the 0-silyl-cyanohydrins are the 

actual primary products (e.g., when ZnBr2 or MgBr2 are used), but the crude 

products can be worked up with methanolic citric acid so as to deliver the 

final desilylated compounds 214. The products are enantiomerically pure, which 

means that no racemization of 2 occurs during C-C bond formation.5 

The configurational assignment of 3_/& is based primarily on an X-ray 

structural analysis af adduct $& (R=CHZPh), which is formed in the SnClg, BF3 

or ZnBr2 mediated addition of Me3SiCN to the aldehyde ?& derived from L- 

phenylalanine j_& (Fig. 1).6 Accordingly, this diastereomer is clearly the non- 

chelation controlled adduct corresponding to the relative configuration shown 

in $_. This means that the TiClq and MgBr2 promoted reactions afford the 
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diastereomer having the opposite relative configuration 3b. The 

configurational assignments of the other adducts were made on the basis of 

analogy. The lH- and *3C-NMR data7 do not allow for general rules regarding 

the configurational assignments, in contrast to the previously reported 

Grignard adductsl. However, the chelation controlled adducts 2 move a little 

faster on tic plates than do 4_, a phenomenon that also pertains in the case of 

Grignard and aldol adducts. 

Table 1, Stereoselective Me3SiCN Additions to Amino Aldehydes 2 

Aldehyde Lewis acid 

?i._& tR=CH3 I Zn33r2 ao/ 3 f4 : 

& (R=CH3) TiCl4a) -60,'16 61 82:18 

& (R=CH2Ph) BF3'0Et2 -IO/l0 74 5:95 

$?& tR=CH2Ph) ZnBr2 -2a/ 3 79 5:95 

& (R=CH2Ph) SnC14 -78/ 3 67 13:87 

$& fR=CH2Ph) TiClga) -60/16 58 78:22 

& (R=CH2Phl MgBr2 -2Ol 3 76 78:22 

2c ~R=~H2C~~2~ ZnBr2 -2O/ 3 78 5:95 

& fR'CH2CHMe2) TiClga) -6O/16 63 88;12 

a (R=CHMe2) am-2 -2O/ 3 81 5:95 

2cJ (R=CHMe2) SnCl.4 -78/ 3 67 5:95 

26 (R=CHMe2) TiC14a) -60/16 63 84:16 

2d IR=CHMe21 RW?j -2o/ 3 75 82:18 

a> Two equivalents of Me3SiCN used. Solvent in all cases: CH2Cl2 

Non-chelation control in reactions of 2 was previously noted to be in line 

with the Felkin-Anh model,l whereas the chelation controlled adducts are 

likely to be formed via intermediates !j. Since SnClg mediated allylsilane 

additions to 2 occur with chelation contral,I the stereochemical outcome of 

the present SnCl4 induced addition of Me3SiCN is surprising. Preliminary NMR 

experiments of 1:l mixtures of &D (R=CH2Ph) and SnC14 show the presence of at 

least three species in the temperature range of -78V to 0%. Since dynamic 

effects appear to be involved (generaPly broad lines), they could not be 

identified, but open-chain Lewis acid adducts are likely to be involved_ 

Similar results were obtained when using TiC14. Apparently, the Curtin-Hammett 

principle pertains in these systems, making mechanistic studies difficult. The 

reactions in the case of MgBr2 are heterogeneous, a 1:l mixture (slurry) 

showing no signs of an adduct (merely non-complexed 2). In the case of Tic14 

two equivalents of Me3SiCN must be used, It is likely that the first 

equivalent undergoes an exchange reaction with TiClg to form C13TiCN adducts 

which then react with the second equivalent of MejSiCN.* 
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M = metal 

Fig. 1 SCHAKAL drawing of j& X = halogen 

Irrespective of the precise mechanisms, the present methodologies are of 

synthetic interest since cyanohydrins are useful vehicles for further 

transformations. For example, the rational synthesis of a number of low 

molecular weight peptides such as amastatin, epiamastatin, bestatin and 

epibestatin, all of which contain B-amino alcohol units,g is now possible. 

Previous attempts to convert N-protected a-amino aldehydes into the 

corresponding cyanohydrins resulted in essentially stereorandom formation of 

diastereomers.g 
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and the product chromatographed on silica gel (pet-ether/ether in a ratio 
of 1OO:l). In the case of chelation control, the equivalent amounts of 
aldehyde 2_ and Tic14 are mixed in 10 ml of CH2C12 at -78OC and two 
equivalents of Me3SiCN added. After stirring at -60°C for 16 h, the mixture 
is poured onto 10% methanolic citric acid and worked up as above. 
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