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SYNTHESES VIA ISOXAZOLINES III 1. DIASTEREOSELECTIVE SYNTHESIS OF

7*-AMINO-ALCOHOLS WITH 2 AND 3 CHIRAL CENTRES 2
V. Jéiger* , V. Bufy, and W. Schwab

Institut fiir Organische Chemie der Justus Liebig-Universitit Giessen,
Heinrich-Buff-Ring 58, D-6300 Lahn-Giessen 1

The stereoselective construction of acyclic compounds with multiple chiral centres is
still considered a formidable synthetic problem 3. We wish to report here our results on

4
stereoselective hydroxy-a-aminoalkyl addition = to non-activated olefinic double bonds by

the sequence 1 -~ 3 — 4, generating }-amino-alcohols 4.

The first step, 1.3-dipolar cycloaddition of nitrile oxides to alkenes, produces 2-isoxa-
zolines in high yield 5 6. It may be viewed as a C— C bond-forming process where N and
O functionalities are arranged simultaneously in 1. 3-position of the future acyclic system.
The second step, 2-isoxazoline reduction, uncovers the g-aminoalcohol unit 7 while
creating an additional asymmetric centre. Moreover, B-substituents may be added at the
isoxazoline stage (see preceding paper) to provide 4-substituted isoxazolines such as 3e,

3f, 3g and the corresponding 4 on reduction:
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Reductions of 3 have been described by several groups 5e, 8, however, the stereochemi-

cal result o has not attracted any attention or has been non-promising S¢, 8a, 8b

. We felt
that the sequence 1 - 4 might bear considerable potential for the stereoselective synthesis
of simple 72 -amino-alcohols as well as of more complex natural products, such as amino-

sugars or @-amino 2-hydroxy acids 8b, 12

. Three aspects of this reduction therefore
have been examined in detail:

1) the stereoselectivity of various reducing agents,

2) the degree of asymmetric induction caused by substituents in the 4- and/or 5-position

of the isoxazoline ring,

3) configurational assignment to 8- and @-4 diastereomers 2e

With respect to stereoselectivity and yield, lithium aluminium hydride proved superior
8a, b, Na-Hg/H20 8a, b, Na/ethanol, Na/
NaAlHZ(OCHZCH2OCH3)2] . Diastereomer 2e ratios and

to other reducing systems applied 2e [Hz/Pd
tert. -butanol, Mezs' BH3,
yields of isolated products 4 are given in table 1. The following conclusions may be
drawn from these data:
a) major components correspond to the diastereomer expected from steric approach
control of the hydride-transferring step;
b) 5-substituents exhibit greater steric hindrance than do 4-substituents, i.e, 1.3-

.. .3
exceeds 1.2-asymmetric induction " !;

¢) for the reduction of cis- and _tﬂ-li. 5-dimethyl compounds 3h and 3i we state
additivity of substituents effects ( AA G;:-CH + AAG t-CH =1.11 + 0.49 kcal
mol _1; 35°C) within experimental error of B?a determination:3
3h — 4h: estimated 1.6 (8:a 93:7), found 1.35 (90:10)

3i — 4i: estimated 0. 62 (73:27), found 0. 58 (72:28)

To our opinion, the sequence 1 — 4 constitutes the most convenient and versatile way to
assemble N-unsubstituted }*-amino-alcohols. The present results should further enable

to predict the stereochemical outcome of this route for a variety of other 7~amino-

alcohols with non-complexing substituents.

Experimental procedure, - aminoalcohols 4 from isoxazolines 3:

10 mmol of 3 in abs. ether are added with stirring to an ice-cold mixture of 10-14 mmol
of LiAlH4 in eth_er {30-100 ml total depending on the solubility of 3). Complete reaction
(f.e. 3.5 h of reflux with 3a, 8 h at 0°¢C with 3b) is assured by TLC control. Per g of LiAlH4
used, 1 ml of water, 0,75 ml of a 20% NaOH solution and 3.5 ml of water are then added
slowly. The solids are filtered off and washed carefully with ether, then CHCl3 or exiraxted
with CHC13 in a soxhlet apparatus. The organic solutes are combined, dried (Na2504) and
evaporated. The residue is distilled or crystallized (from benzene/pentane or cyclohexane/

pentane) and dried (P205). - Aminoalcohols 4 readily absorb COZ; they should further be

stored and handled with exclusion of water and oxygen.
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Table 1, r-Aminoalcohols 4 from LiAlH4 reduction of 2-isoxazolines 3 a

(o]
Compound | R' 2 R®  B' | B/e-4”|via® |mop. [°c]or
b.p. [OC/Torr]
4a CH, H H CH, | 85:15 |74 95/19 ¢
4b CH, H H C.H.| 87:13 |79 65-68
B:47° 75
4c CH, H H CH, |R95:5 78 58-59
4d C H, H H CcH_| 95:5 98 . 111-115
B:62 118-119
—4d
4e H CH, H C.H | 69:31 | 82 84-96/ = 10
B:9 © 57.5-59
4f H c H H CH 72:28 | 89 75/.—:10'4 d
- 275 65
4g H i-C,H, H C.H, 85:157 | 82 80/::410'4d
4h CH, CH, H C.H| 90:10 a:65 © 56
4i CH H CH, C_.H 72:28 | 89 66-78
— 3 3 765 a: 24° 8485
4j ~(CH,)),- H CH, 97:3 | 87 55/0.35
4k ~(CH,),- H C,H. | 96:4 73 83/1
a ~(CH,),- H C.H, |>95:5 97 96-106/ ~ 107% ¢

a) prepared according to Mukaiyama’s or Huisgen’ s method 5 or as indicated in note 6

b) from crude products; determined by 1H- or 13C-NMR integration, estimated error
< + 3.
S5
c) structures of 4 are secured by IR-, lH-NMR-, 1?’C-NMR spectral data as well as
correct elemental analysis for 4 and 8-4, respectively, except for 4b (not analyzed)zc.
d) Kugelrohr distillation, bath temperature.
e) B-4b with 52, B-4d with 4, 8-4h with 5, 8-4i with <5% o (NMR),

f) @ assignment to the minor component and 8/ ratio tentative due to several over-

lapping peaks in the 13C -NMR spectrum,
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