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REDUCTION OF 5,6-DIHYDRO-2H-1,3-OXAZINES.
A SIMPLE APPROACH TO 1,3-AMINOALCOHOLS FROM 2-AZA-1,3-DIENES
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Summary: The reduction of 5,6-dihydro-2H-1,3-oxazines 2 is described for the first time.This reaction allows the

diastereoselective synthesis of 1,3-amino alcohols 3 and 4 with three and four chiral centers.

1,3-Difunctionalized compounds, particularly those having the 1,3-amino alcohol structural unit,
have attracted a great deal of attention because of their pharmacological properties and their utility as
synthons in natural products synthesis.!
Simple 1,3-amino alcohols are in most cases prepared either from 1,3-amino carbonyl 2 or

3. compounds, or from alkenes via isoxazolines 14 or isoxazolidines.!3 In this

1,3-oxy imino
context, we have recently described a diastereo- and enantioselective synthesis of 1,3-amino
alcohols by reduction of 4-amino-1-azadienes, via 1,3-amino ketones.® Other strategies 7, e.g.
opening of oxetanes with trimethylsilyl cyanide and intramolecular amido mercuration of
homoallylic alcohols have been also recently described.

On the other hand, we have described a simple procedure for the preparation of 5,6-dihydro-2H-

1,3-oxazines 2 from 2-aza-1,3-dienes 1 by [4+2]-cycloaddition processes 8(Scheme I).
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Scheme 1
While the reduction of isoxazolines and isoxazolidines has been studied in detail,!#5 the
reduction of 5,6-dihydro-2H- 1,3-oxazines 2 has not yet been reported. We wish to report here our
results on the stereoselective synthesis of 1,3-amino alcohols having three and four chiral centers

by reduction of 2.¥ Dissolved metals (Na/i-PrOH) and complex metal hydrides (LiAlH,) were
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used as reducing agents.

Thus, the treatment of 2 with Na / i-PrOH in THF at 25 °C for several hours, followed by acid
hydrolysis (4N HCI) of the crude mixture, led in nearly quantitative yields to 1,3-amino alcohols 3
as a mixture of A, and B diastereoisomers ? (Scheme II, Table 1). Although the change of
co-solvent from i-PrOH to EtOH or /-BuOH did not lead to appreciable variations in the selectivity,
from Table 1 it can be seen that the temperature does influence the diastereoisomer ratio.A lowering
in the temperature increases slightly the relative amount of 3A. Finally, it is worth noting that this
procedure complements the one previously reported, ® in which the 3A isomer was not formed at
all.
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Scheme 11
Table 1. 1,3-Amino Alcohols 3 and 4 obtained by reduction of 5,6-dihydro-2H- 1,3-oxazines 2.

Compd.? R? R3 Yield (% 3)b 3A/3B°  Yield (% 4)¢ 4C/4C' e
a Me Ph 99 61/39 (76 / 24)° o5 90/10
b Me 2-Thienyl 100 59741 93 87/13
¢ Me PhCH(Me)! 98 60 /40 90 81/19
d Et Ph 97 65735 98 89/ 11

a R1=pPh: b Reduction with Na / i-PrOH / THF / 25 °C; ¢ By !H and 13C NMR of the crude residue (estimated error
<+2); 9 Reduction LiAlH, / THF / reflux; ® Reduction with Na / i-PrOH / THF / -30 °C; f Only a single

diastereomer (Cram adduct) was isolated in the preparation of 2¢ (see ref. 8).

On the other hand, LiAIH, reduction of 2 in THF at reflux for several hours (24-48 h) resulted

in the formation of N-alkylated 1,3-amino alcohols 4 in nearly quantitative yields (Scheme III,
Table 1). Among the four possible diastercoisomers, only the epimers 4C and 4C'-ratio 4C /
4C'"; ~9 /1, table 1- could be detected in the crude mixture.
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Isolation and purification of the major isomer 4C1° was usually achieved by crystallization of
either the aminoalcohol mixture or the tetrahydro-1,3-oxazines § ® obtained by condensation with
CH,0 (Scheme III).
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The stereochemical relationship between C-1, C-2, and C-3 on 4C and 4C' was based on 'H
and '3C NMR data.? On the other hand, the relative configuration of C-4 was confirmed by an
X-Ray structural analysis of 5a (R'=R3= Ph; R?= Me).!!

The stereochemical results shown for the LiAlH,-reduction of 2 can be explained by initial

addition of hydride to the carbon of carbon-nitrogen double bond from the less hindered face (Fig.
1), which in fact led to a degree of stereoselectivity higher than 98%; further hydride transfer,

presumably from a ring-open tautomer, would take place through the rigid, cyclic alkoxyaluminate
transition state depicted in Fig. 2.
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Fig. 1 Fig. 2
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In conclusion, the reduction of 5,6-dihydro-2H-1,3-oxazines 2 has been studied for the first

time. The process allows the diastereoselective, high-yield preparation of 1,3-amino alcohols with

three 3, and four 4 chiral centers.
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