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ASYMMETRIC SYNTHESIS VII] : ENANTIOSPECIFIC PREPARATION Oqu -AMINOALCOHOLS
FROM THE N-CYANOMETHYL-4-PHENYL-1,3-0XAZOLIDINE SYNTHON
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Abastract :

[ =) ~N-cyanomethyd-t-phenyl-1, 3~oxagodidine 1 has been investigated as chinal Zemplate Lon
the enaniiospecific syntheais of 8 -aminoalcohods. (-]-2(R)-hydroxy-3(5)-nonylanine 5a was
chosen as a target molecule of the new method.

In continuation of our current work on the possibility of using chiral synthons
derived from (-)-(R)—phenylg]ycino]]'3 for the asymmetric preparation of nitrogen-
containing natural products we now report a new approach for the synthesis of g-amino-
alcohols. Due to the biological interest of many compounds containing this functionality,
various methods have appeared in the literature for their preparation in optically active
form.

For a long time the most widely used technique was resolution of racemic
intermediates. More recent approaches have involved classical chemical transformations of
chiral o-hydroxy epoxides4, the asymmetric reduction of u-aminoketones5 and the reduction
of chiral o-aminoalkyl ary]ketonese. In connection with the promising synthetic potential
of chiral aliphatic a—aminoketones7, it seemed quite interesting to investi-
gate o«-aminonitriles as intermediates for their preparation. Indeed, we have recently
demonstrated3 that a large variety of optically pure o -aminonitriles could be obtained
from the readily available N-cyanomethyl-4-phenyl-1,3-oxazolidine synthon 1.

It has been shown that organolithium reagents gave addition reactions to the
nitrile group of the o-aminonitrile function whereas Grignard reagents led to substitu-
tion8. However these organometallics are also basic reagents which could afford a carbanion
responsible for the racemization of the optically active centers and the formation of
byproducts. Nevertheless, we have found that the addition of 1.1 equivalent of
methyllithium to the o -aminonitrile 2 occurred largely as it does with simple nitriles
and that optical purity was preserved.
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Reagents : (i) : LDA-HMPT, THF, - 78°C. (i1) nC6H]3Br, Th,  (iid) : CH3Li (1.1 equiv.,
1.6M in ether), THF, - 78°C, 1h ; 20 % HC1, rt, 3h. (iv) : NaBH4, CH30H, rt, 3h.
{v) : HZ’ Pd (DH)Z, CH30H, rt, 1 atm., 12h. (vi) : PhCOC1, DMAP, CHZC]Z’ rt,

30 min. (vii) : conc. HC1, 2-propanol, & , 24h.

As a target molecule we chose 2-hyd1roxy-3—nonylamines9 which are part of the

10

immuno-potentiator erythro-9-{2-hydroxy-3-nonyl) hypoxanthine Alkylation of the anion

derived from 1_3 with n-hexyl bromide afforded a diastereomeric mixture (74 : 26 ratio) from
which the major S isomer g” was easily separated in its pure form by flash chromatography
($10,, hexane-AcOEt, 90 : 10 ; Y : 53 %). Treatment of a THF solution of 2 with
methyllithium (1.1 equivalent, 1.6 M ether) followed by acid hydrolysis (20 % aqueous HC1)
led in a one pot reaction to the formation of 3]2 as a mixture of o -and g -anomers

]3C NMR analysis ; overall yield 35 %). Compound 3

(90:10 ratio respectively, determined by
likely comes from cyclisation of the hydroxy ketone formed by the acid hydrolysis of the
intermediate imine with simultaneous cleavage of the oxazolidine ring with loss of CHZO.
The assigned structure as depicted for 3 was based on the assumption that this compound
exists in the most stable chair conformation with equatorial substituents and on its
following conversion to the g -aminoalcohols 5 having the 3(S) absolute configuration of
the starting material 2 preserved (vide infra). Indeed, NaBH4-CH3OH reduction of compound 3
gave the alcohols 4a and 4b in nearly quantitative yield as an inseparablé mixture of
erythro and threo isomers respectively. Diastereomeric excess (60 %) was determined in the
crude product by integration of the ]35 NMR spectrum]3. The stereochemical outcome of the
reduction is in agreeement with previous results for methyl ketonesm. The chiral appendage
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of the mixture 4a and 4b was quantitatively removed by hydrogenolysis. No separation of the
diastereomers 5a and 5b could be achieved ; they were in turn transformed into the
benzamides 6a and 6b. The major isomer 6a was crystallized from hexane-ethyl acetate (96 %
pure as determined by HPLC analysis). Analytically pure 6a was obtained by preparative HPLC
[ normal phase, CH2C12— CH3OH 95:5 ; mp 133-135°C ; (a )55-45.3° (CHC13, ¢ 0.5) { . The
facile purification of 8 -aminoalcohols as their benzamides is interesting to note since
the free primary amine derivatives are quite unstable and difficult to handle.

Finally, acid hydrolysis of 6a afforded 5a [ oil, (a)f>-14.2° (EtOH,
c 1.2) ] which proved to be identical to 2(R)—hydroxy-3($)-nony]amine4. The optical
purity of 5a was confirmed by preparation of Mosher's amide]5 (ee 2%98 %, checked by ]H NMR

and HPLC analysis).

The most notable feature of the chiral synthesis outlined herein is that

the B -aminoalcohols 5a and 5b were formed with complete retention of configuration at the
o position of the amine function showing that addition of methyllithium and acid
hydrolysis occurred without racemization. The same observations have been recently made in

the a-aminoacid series]6’17.

On consideration that enantiomeric (+)} synthon 1 s also available, the present

strategy can be extended to the synthesis of enantiomeric 8 -aminoalcohols.
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