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In recent years, a wide range of chiral catalysts for the 
enantioselective addition of dialkylzincs to aldehydes to give 
optically active secondary ale아｝ols has been extensively 
studied.1 Of the catalysts reported, it has been realized that 
most of them are highly effective for aromatic aldehydes 
in such reaction, whereas only a few catalysts to be success- 
ful in providing high asymmetric induction for aliphatic alde
hydes have been appeared in the literature.2 Therefore, it 
is a formidable challenge to develop highly enantioselective 
chiral catalysts for the addition of dialkylzincs to aliphatic 
aldehydes.

Recently, we reported the enantioselective addition of di
ethylzinc to aldehydes using y-amino ale아】ols as chiral catal
ysts.3 Among the chiral catalysts examined, a y-aminoalcohol, 
l,2-0-isopropylidene-5-deoxy-5-morpholino-a-D-xylofuranose 
bearing a heterocyclic amine moeity in the structure, provid
ed the best results for the ethylation of both aromatic and 
hindered aliphatic aldehydes leading to optically active seco
ndary ale아｝ols with high enantioseletivities.3a In continuation 
of our efforts to gain a better understanding of the catalytic 
effects and to develop the efficient chiral catalysts for such 
reaction, we prepared a series of new 1,2-O-isopropylidene- 
5-deoxy-5-heterocyclicamino-a-D-xylofuranose derivatives 
possessing a variety of heterocyclic amino substituents at 
the 5-position of 나)e xylofuranose ring moiety and compared 
their enantioselectivities as chiral catalysts. In the course 
of this study, we found that l,2-O-isopropylidene-5-deoxy-5- 
hexamethyleneimino-a-D-xylofuranose 1 induces high enan- 
tioselectivity for the addition of die바］ylzinc to aliphatic alde
hydes. Hereby we wish to report the results for such cataly

tic enantioselective ethylation to aldehydes.

■I Et2Zn in toluene, r. t. H
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The catalyst could be easily prepared by the reaction of 
l,2-O-isopropylidene-5-/)-toluenesufonyl-a-D-xylofuranose4 
with excess hexamethyleneimine in 64% yields.5

The reactions were carried out by the treatment of alde
hydes with 2 eq diethylzinc in 사)。presence of 5 mole% 
of 1 in toluene at ca 20 t. The reactions proceeded smoothly 
to the corresponding alcohols in good yields. For relatively 
unhindered aliphatic aldehydes, 1 provided high asymmetric 
induction, such as 78% ee for hexanal, 83% ee for heptanal, 
92% ee for 3-methylbutanal and 83% ee for hydrocinnamal- 
dehyde. The catalyst also provide high enantioselectivity with 
92% ee for a relatively hindered, 2-methylpropanal. However, 
the asymmetric induction for a more hindered aliphatic alde
hyde, 2,2서im여:hylpropanal, decreased significantly, 아lowing 
76% ee. In the case of aromatic aldehydes, the catalyst affor
ded lower asymmetric induction than those for alipahtic al
dehydes, such as 71% ee for benzaldehyde and 61% ee for 
1-naphthaldehyde. For an a,P-unsaturated aldehyde, cinna- 
maldehyde, very low asymmetric induction (18% ee) was ob
served. In this reaction, all 나le alcohols obtained were consi
stently enriched in the (R)-enantiomers. The results were 
summarized in Ta미e 1. The following procedure is represe
ntative. Under a nitrogen atmosphere, a toluene solution (3.6 
mL) of die나lylzinc (4 mmol) was added to 1 (25.1 mg, 0.1 
mm이) in toluene (0.4 mL) and stirred at room temperature 
(m. 20 t) for 30 min. After 3-methylbutanal (172 mg, 2 
mmol) was added to this, 아le mixture was stirred at the 
same temperature for 16 h and then diluted with ether (15 
mL). The excess diethylzinc was destroyed by addition of 
1. 5 N HC1 (10 mL). The mixture was then extracted with



2 Bull. Korean Chem. Soc. 1996, Vol. 17, No. 1 Communications to the Editor

Table 1. Catalytic Enantioselective Addition of Diethylzinc to 
Aldehydes in the Presence of 5 mole % of 1 in Toluene at Room 
Temperature"1

Product alcohols
Aldehydes Time (h)--------------------------------------

Yield (%)” % eec Abs. Confg/

Hexanal 16 90 78 R
Heptanal 16 88 83 R
3-Methylbutanal 18 92 92 R
Hydrocinnamaldehyde 16 87 83e R
2-Methylpropanal 16 94 92 R
2,2-Dimethylpropanal 16 85 76 R
Cinnamaldehyde 20 75 路 R
Benzaldehyde 20 98 7序 R
1-Naphthaldehyde 20 98 6V R

a [aldehyde] : [1] : EEt2Zn] = l: 0.05 :72. 6GC yields. c Determi
ned by capillary GC analyses of (+)-MTPA esters, unless other
wise indicated.6 d Based on the sign of optical rotations and elu
tion orders of peaks in GC or HPLC analyses. e Determined by 
capillary GC analysis of (—)-menthyl carbonate. ^Determined by 
HPLC analysis using a Chiralcel OD c이umn. ^Determined by 
capillary GC analyses using a Chiraldex GTA column (Astec Inc.) 

ether (3X15 mL). GC analysis indicated the formation of 
5-methyl-3-hexanol in a 92% yield. The extract was dried 
over anhydro냐s Na2SO4 and concetrated under reduced pres
sure. The alcohol product was isolated by bulb-to-bulb distil
lation and further purified with silica gel column chromatog
raphy. Enantiomeric excess was measured by GC analysis 
of (R)-MTPA ester of the alcohol product using a 50 m meth
ylsilicon capillary column. GC analysis showed a composition 
of 96 (R) and 4 (S) (ie., 92% ee).
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In the past two decades, the nitrile oxide cycloaddition 
reaction has attracted much attention in synthetic organic 
chemistry.1 The value of this cycloaddition reaction is ascri
bed mainly to the utility of the cycloaddition products as 
latent synthetic equivalents. One can cleave isoxazolines to 
produce the P-hydroxy carbonyl unit, which occurs in a large 
number of important natural products. In this type of clea
vage the N-0 bond of isoxazolines is first reduced and the 
resultant P-hydroxy imines are then rapidly hydrolyzed in 
the presence of water to give P-hydroxy ketones. Generally, 
metal (Ra-Ni or supported metal catalyst) catalyzed hydroge
nolysis methods2 have been u앙ed for the conversion of isoxa
zolines to P-hydroxy ketones. Unfortunately, olefins, especia
lly mono- and disubstituted olefins, are not compatible with 
these cleavage methods, although tri- and tetrasubstituted 
double bonds are known to be generally retained. Hindered 
disubstituted olefins may also be retained in some instances.2,3 
From the point of selectivity, the TorsselFs TiCl3 reductive 
cleavage procedure is known to be far better. Double bond 응 
can survive the conditions of this procedure without difficul
ty.3 However, the yields which attend such procedure are 
not often satisfactory and the requisite reagent TiCl3 difficult 
to handle. Thus, the development of a more practical and 
selective procedure for the reduction of isoxazoline nuclei 
in the presence of double bonds is of value.

Recently, we have observed that the Lindlar catalyst 
(Pd/CaCO3, poisoned with lead) has enough catalytic power 
to unmask the isoxazoline ring to afford the p-hydroxy ke
tone unit under the atmosphere of hydrogen.4 Encouraged 
by these observations, we examined the Lindlar catalyst re
duction of isoxazolines containing variously substituted al
kenyl groups (Scheme 1). We now wish to report a mild


