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Abstract: A new strategy for the preparation of both enantiomers of 2-amino-2- 

methylbutanoic acid (iva) based on diastereoselective aikyiation of (lS,2R,4R)-1 O- 

dioyoiohexylsulfamoylisobornyl P-cyanoesters and the corresponding degradation 

process is described. 

Non-proteinogenic, unnatural a-aminoacids have attracted the attention of numerous 

researchers1 in connection with the design and synthesis of enzyme inhibitors, as potential 

constituents of pharmaceuticals, as optically active starting materials for a variety of synthetic 

applications, and for the study of enzymatic reaction mechanisms. In particular, a,a-disubstituted 

a-amino acids have been the subject of considerable research in the last few years. A large 

number of these studies have focused on chiral (-)-(ZR)-2-aminoQ-methylbutanoic acid (D-iva),* 

which is an important constituent of a class of microbial peptide antibiotics, known as the 
peptaibols.3 The presence of a.a-disubstituted a-aminoacids in these peptides is thought to play 

a crucial role in their ability to form trans-membrane helical ion channels. Moreover, it is known4 

that a,a-disubstituted a-aminoacids with a methyl group at the a-position, tend to induce 31~ or 

a-helical conformations when incorporated into peptides, and that the conformational 

consequences caused by the incorporation of asymmetrically a,a-dialkylsubstituted a-amino 

acids strongly depend on the chirality of these monomers.5 

in this paper, we present a very efficient strategy for the preparation of both enantiomers of 

2-amino-2-methylbutanoic acid (iva) based on the previously described6 diastereoselective 

alkylatioil of (IS,2R,4R)-lo-dicyclohexylsutfamoylisobornyl 2-cyanoesters and the corresponding 
degradation process. 

Diastereoselective methylation of (7S,2R,4R)-1O-dicyclohexylsuIfamoylisobornyl 2- 

cyanobutanoate 1 was performed by generation of the enolate with lithium diisopropyiamide for 

one hour in dry THF at -78% followed by the addition of methyl iodide in the presence of 

hexamethylphosphoramide (HMPA), as shown in Scheme 1. The reaction afforded (7S,2R,4R)- 

lo-dicyclohexylsulfamoylisobornyl 2-cyano-2-methylbutanoate 27 as a mixture of diastereomers 
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(d.r. = 80/20, absolwte configuration of the major diastereomer, 2R) from which the major 

diastereomer was isolated in diastereomerically pure form by selective crystallization in diethyl 
ether. 

1 Pro R 

SCHEME 1 

The diastereomeric ratio of the products was determined in the crude reaction spectrum by 

integration of the 1% WMR (75 MHz) absorptions of both the carbonyl and the cyano carbons of 

the cyano ester and absolute configuration of the major diastereomer was assigned on the 

basis of that of the f 

hydrolysed with 10 

methylbutanoic aci 

ethoxycarbonylamin 

deprotected with co 

acid to afford (2R) 

pure (2/?)-2-amino-2 

steps. (Scheme 2). 

1 0-Dicyclohexylsulfamoylisobornyl 2-cyano-2-methylbutanoate 2 was 

tassium hydroxide in methanol to the corresponding (2R)-2-cyano-2- 

which was subjected to Curtius-type rearrangement to afford (2R) 2- 

ethylbutyronitrile 4s. The cyanourethane 4, obtained in 85% yield was 

itant hydrolysis of the cyano group by treatment with 20% hydrochloric 

rno4-methylbutanoic acid hydrochloride 5 from which enantiomerically 

hylbutanoic acid (D-lva) 610 was obtained in 93% overall yield for the two 

4 5 6 

SCHEME 2 
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The [a]0 value ( [a]D = -11.28 c = 5% in H20)ll of compound 6 confirmed its chiral purii as 

well as the absolute configuration assigned to all compounds. 
The stereochemical results are consistent with the model proposed for the alkylation of the 

enolate generated by 1 ,caddition of hydride to E (7S,2R,4R)-1O-dicyclohexylsulfamoylisobornyl 
2-cyanocinnamate.12 

In order to obtain enantiomerically pure (2S)-2-aminoQ-methylbutanoic acid (L-lva) we 

have tested diastereoselecive ethylation of the enolate generated from (lS,2R,4R)-1 O- 

dicyclohexylsulfamoylisobomyl P-cyanopropanoate 7. Using the previously described protocol a 

substantial decrease in yield and the level of diastereoselectivity (d.r. = 70/30) was observed. In 
this case the major diastereoisomer was (2S)-(lS,2R,4R)-1O-dicyclohexylsulfamoylisobornyl 2- 

cyano-2-methylbutanoate as expected. 

In our case the addition of ethyl iodide to a preformed solution of the enolate generated by 

the addition of sodium bis(trimethylsilyl)amide to 7 in the presence of lbcrown-5-ether at -78 “C, 

as recently described by Baldwin and associates, 1s did not improve the results since we obtained 

(7S,2R,4R)-1O-dicyclohexylsulfamoylisobornyl 2-cyano-2-methylbutanoate as a mixture of 

diastereomers (d.r. = 80/40, absolute configuration of the major diastereomer, 2s) in 70% yield. 

(Scheme 3) 

7 PIOA 2 

SCHEME 3 

So in order to obtain enantiomerically pure 2-amino-2-methylbutanoic acid 6 of S 

configuration the best strategy would be to use the enantiomer of the chiral alcohol. The use of this 
method for the general synthesis of a,a-disubstituted u-amino acids is now in progress. 
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