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SUMMARY. Diastereoselective addition of amines to cl)-5-menthyloxy-2-(5H)-furanone yields 
aminolactones that upon reduction with LiAlH,, provide enantiomerically pure aminodiols. 

Chiral aminoalcohols are widely found as essential structural units in natural products 

and are of great importance in pharmaceutical research.’ In addition optically active 

aminoalcohols have served as chiral building blocks in synthesis. ’ In recent years various 

successful asymmetric syntheses were based on the application of aminoalcohol derived chiral 

auxiliaries3-70r ligands. 

Optically active B-aminoalcohols are usually prepared from aminoacids’ or chiral 

aminocarbonyl compounds. 9 Functionalized chiral aminoalcohols have been made via ringopening 

of epoxides, 
10 

from hydroxyacids, 
11 

cyanohydrines 
12 

or via cycloaddition procedures. 2’13 Only 

a limited number of highly diastereoselective syntheses of B-aminoesters through addition of 

amines to IX, B-ethylenic esters were reported as far as we know. 14 
Although very promising 

for the synthesis of Y-aminoalcohols, there applications will be restricted for instance by 

the high pressures required and the availability of the chiral auxiliary. 14 

We devised a new synthetic strategy to optically active 1,2- and 1,3-aminoalcohols as 

well as 2-amino-1,4-diols based on enantiomerically pure 4-amino-5-menthoxy-butyrolactones 1 

(eq. 1). Reduction of both lactone and acetal functionalities in J_ would result in 
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aminodiols 3. Selective modifications at the 2- and 5-positions in 1 allows formation of 1,2- - 

aminoalcohols 1 or 1 ,3-aminoalcohols 2, respectively. 

This paper describe8 an efficient procedure for the preparation of optically pure 

aminodiols 3. (l-)-(5)-Menthyloxy-2-(5H)-furanone 1, a new chiral synthon which we recently 

developed, 17 was used as a starting material. Enantiomerically pure menthoxylactone 7 is 

readily available through photooxidation of furfural, 15 followed by acetalization of 

hydroxylactone 6 with l-menthol and subsequently crystallization from petroleum ether 
-16,17 

(40-60) (eq. 2). 

5 ” s 7 - 

With the observation of highly diastereofacial selective Die18 Alder additions to 1 l7 we 

recognized that nucleophilic additions at the C4 position in 1 would also preferentially 

proceed anti to the C5 menthoxy-substituent (eq. 3). This expectation has been realized in 

the diastereoselective addition reaction of various amine8 to 1. Enantiomerically pure 

P ‘R’ 1 3 

adducts 1 are obtained in quantitative yields at room temperature 
18 

(eq. 3; table). The 

configuration of the products and the diastereoselectivity of the reaction were established 

by ‘H-NMR. The trans relationship of the substituents at the C4 and C 
5 

chiral center8 is 

based on the small coupling constant (JH <lH2) of the vicinal hydrogens. 19 

4-5 
Complete diastereofacial control in the amine addition is deduced from the fact that one ‘H- 

NMR absorption for the acetal proton is observed for adducts 1. whereas two absorptions (40:60 

ratio) were found for the same protons in the two diastereoisomeric amine adducts that were 

obtained using a 40-60 mixture of diastereoisomers of 7 as starting material. This indicates - 

a diastereomeric excess (d.e.) higher than 96% for all aminolactones 

(table). 

Reduction8 of 1 with lithiumaluminiumhydride in tetrahydrofuran 

butanediols 3 in good yields (table). The chiral auxiliary l-menthol 
-18 

distillation. 

1 prepared sofar - 

affords CR)-2-amino-l,& 

is readily recovered by 
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CZHS Czh 

OMF 

DUF 

DUF 

yielda 
(‘I.) 

100 

100 

100 

100 

100 

>95 

>95 

L 

m.p 
1°Cl 

oil 

100.6-102.7 

oil 

I 

bl:, 
'.c=l.CHCIII 

-150 I 

-1f.9 0 

-142 2 

-148 1 

- 134.1 

- 100.7 

- 109.0 

L 

73 

76 

39 

62 

+ 12 2 

+ 26.6 

- 11.8 

Table : 
a) yield by NMFC; 

b) two-fold exceaa amine was used 

In order to determine the enantiomeric excess of aminoalcohols 2 independently and to 

exclude possible racemization during the reduction of the sensitive aminolactonea, the (1)-a- 

methyl-benzylemine adducta of racemic methoxylactone 10 and optically pure menthoxylactone 1 - 
(table, entry 7 and eq. 4) were compared in the reductive conversion. 

In accordance with expectation a 50:50 mixture of RS and SS diaatereoiaomera of 12 was - 
obtained from racemic 10 which showed well separated C2 and methyl-proton absorptiona in the - 
1 
H-NMR spectra for the two diaatereoiaomera. In contrast herewith reduction of 1 

H,C;;;\ 

r41 (&NH2 + ,,,,_(=&, - 

C6H5. NH 

” ,,*trz, - 
C”, 

3 0 

s 11 wts+ssr-g 
(51-9 

1 (R’zH. R2= (Sb CH(CH3)C&_) -. (RS)-12 

CR,-H,R,-(S)-CH(CH3)C6H5) resulted exclusively in the formation of the RS diaatereoiaomer of 

12 indicating a diaatereomeric excess >96%. Finally it was shown that the S-enantiomera of - 
aminodiols 3 are accessible following the same two step procedure starting with (d)-(5)- 

menthyloxy)-2-[SHI-furanone ([a], 20+ 139.7’ (c-1, 95% ethanol: mp- 74.2-74.4’C) e.q. 

pyrrolldine adduct 1 (mp 133.8-134.6’C; [0l~~~+l50.0~, c-l, CHC13) was obtained 

quantitatively. 

In conclusion we have developed the first efficient asymmetric synthesis of B- 

sminolactones through conjugated addition of aminea to a, B-unsaturated lactonea. 
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