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Abstract

Oxidation of 1-[2-(N,N-dimethylaminomethyl)ferrocenyl]ethanol by manganese dioxide proceeds with com-
plete diastereospecificity without any catalyst. New diastereopure and enantiopure ferrocenyl compounds were
produced. © 1999 Elsevier Science Ltd. All rights reserved.

The synthesis of new chiral aminoalcohols is of great interest in modern synthetic organic chemistry,
in particular for catalytic processég. The usual route to synthesize optically active aminoalcohols is
the asymmetric reduction of prochiral ketones or aldehydescontrast, selective chemical oxidation
of a mixture of aminoalcohols is, to the best of our knowledge, unknown. In our group, we have
an ongoing interest in the synthesis of ferrocenyl aminoalcshelsre we report a diastereospecific
oxidation of aminoalcohols, without any chiral oxidant or auxiliary. This reaction allows the isolation of
new enantiomerically pure ferrocenyl ligands.

In a typical proceduré,alkylation by methyllithium of aldehydé® leads to the formation of the two
diastereomers of aminoalcoh@jlthe (IRS1'SR:(1RS1' RS ratio is 73:27 (Scheme #$).

These two diastereomers are difficult to separate. Oxidation of this mixture by manganese dioxide
gives the expected ketone coming from the minor diastereonst’' §,(1R,1'R), but leaves intact the
other diastereomer §1'R),(1R,1'S) of 27 (>98% d.e.). Aminoalcoha? and aminoketon& are easily
separated by silica gel chromatography and recovered with the expected yields.

The application of this phenomenon to enantiop@rshould give new homochiral compounds.
This aminoaldehyde was resolved according to Nicolosi’s procedure, @gindida rugosdipases as

* Corresponding authors. Tel: +33(0)320436501; fax: +33(0)320436585; e-mail: sophie.goetgheluck@ensc-lille.fr

t Typical procedure: To a solution of aldehy@ig¢271 mg, 1 mmol) in dry ether (20 ml) was added £LH(1.6 M in Et,0,
937 ul, 1.5 mmol) at rt under nitrogen. The mixture was reacted for 5 min, then quenched ¥@18 ml). The residue was
purified by silica gel chromatography (ether:hexane:triethylamine, 7:2:1) to pré(&3 mg, 95%). This compound was
oxidized by MnQ (83 mg, 10 equiv.) in CECI, at rt for 1 h. The solution was filtered on Celite and purified by silica gel
chromatography (ether:hexane:triethylamine, 7:2:1) to 8i/&3 mg, 27%) and one diastereomer2dfl91 mg, 70%).
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N(CHy), N(CH3>2 N(CHy), N(CHg),
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racemic-1 (1RS, 1’RS) and (1RS,1’SR)- 2 (1I’RS)- 3 (1RS,1I’'SR)- 2
Scheme 1.

resolving agent8.The reaction of enantiopureéR)-1 (>98% e.e., assessed by NMR with Pirkle’s
alcohol) according to the previous two-step procedure affords aminoalcddR)-2° (>98% d.e.) and
the (IR)-31° (>98% e.e.) in 70% and 27% isolated yields, respectively.

Compound (§1'R)-2 was further alkylated by methyl iodide, and the resulting ammonium salt was
substituted by ethylamirieto give the enantio- and diastereomerically pure (>98% d.e.) aminoalcohol
5! in 65% isolated yield (Scheme 2).

N(CHs)z N(CH3)3
r.. CH3

(1S1R)-2 (1S, 1'R)-4 (1S, 1'R)-5
Scheme 2.

In summary, oxidation o2 by manganese dioxide is diastereospecific. The synthesis of new chiral
aminoalcohol® and5, powerful potential chelating ligands, and aminoket8reas been presented. The
application of this phenomenon for the creation of new chiral ligands and their use in catalysis are under
development.
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. Key data for2: *H NMR (300 MHz, CDC}): & 4.97 (q:J=6.5 Hz; 1H; GiCHa); 4.23 (m; 1H; GH3); 4.08—-4.00 (m;

2H; GsH3); 4.04 (s; 5H; GHs); 3.89 (d:J=12.5 Hz; 1H; Gi(-H)N); 2.75 (d:J=12.5 Hz; 1H; Gi(—H)N); 2.16 (s; 6H;
N(CHs),); 1.50 (d:J=6.5 Hz; 1H; GH3CH). [®]p2°=—43.0 € 0.285, CHC}).

Key data foi3: *H NMR (300 MHz, CDC}): § 4.65 (m; 1H; GHs); 4.54 (m; 1H; GHs); 4.42 (m; 1H; GHs); 4.15 (s;
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(m; 2H; CH,CHa); 1.50 (d:J=6.6 Hz; 1H; GH3CH); 1.06 (t:J=7.1 Hz; 1H; GH3CH,). []p?°=-53.2 € 0.215, CHC}).



