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SYNTHESIS OF OPTICALLY ACTIVE o-SULFINYLACETALDEHYDE
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Abstract: Optically active a-sulfinylacetaldehyde is prepared by formylation of the (R)-methyl
p-tolylsulfoxide anion with N-formylpiperidine .

Recently several groups have utilized chiral p-hydroxysulfoxides & -4 via the corresponding
B-ketosulfoxides 3, for the synthesis of optically active epoxides 4 and secondary alcohols 5. Both
antipodes of the epoxide and alcohol are accessible from the same f-ketosulfoxide 3_by stereoselective

reduction of the keto fonctionality (scheme 1).
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Unfortunately, to vary the substituent R, it is necessary to synthesize the starting B-ketosulfoxide 3 in
each case. We felt it would be advantageous to prepare a-sulfinylacetaldehyde 1 as a versatile reagent
to which a wide range of nucleophiles could be added selectively to either face depending on the

organometallic used, thus providing direct access to a variety of B-hydroxysulfoxides 2.
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Although it was reported that o-sulfinylacetaldehyde 1 could not be prepared due to its instability 5, we
studied several different approaches to overcome this problem (scheme 2).
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/THF/-78°C, 0.5 h9:10; d) HCVH,O/THF at R.T. 10; e) CuCly/THF/phosphate bufer pH 77or Mel/95%
EtOH, heated under reﬂuxs ) After metallation with 1 eq of LDA at -30°C, followed by addition of
HC(OPhXOEt)g 11 (-30°C to +20°C) no reaction was observed.
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Addition of the lithium enolate of acetaldehyde, prepared from THF and n-butyllithium 6; to
(-)-menthyl (S)-p-tolylsulfinate §, did not lead to 1. Metallated acetaldehyde hydrazone adds to
(-)-menthyl (8)-p-tolylsulfinate giving the a-sulfinylhydrazone 8 in high yields but all attemps to
hydrolyse the hydrazone to the corresponding aldehyde were unsuccessfull ‘°“. However,
a-sulfinylacetaldehyde 1 could be obtained in lower yields after acid hydrolysis of a mixture of
a-sulfinyleyclohexylacetaldimine and the corresponding enamine 9, prepared by condensation of
metallated cyclohexylacetaldimine 9,10 ang (-)-menthyl (S)-p-tolylsulfinate §.

Finally we changed strategy and tried to formylate the anion of methyl p-tolyl sulfoxide:
condensation with diethyl-phenyl-orthoformate 11 gid not afford the diethylacetal 10, but with

N-formylpiperidine 12, after 30 min at -30°C, the desired product 1 was obtained in 78% yield.

Preliminary results of condensations with organometallic reagents showed that
a-sulfinylacetaldehyde 1 enolises easily. Trialkynylaluminium reagents, under the conditions used
by H. Kosugi 4 give B-hydroxysulifoxides 2 in poor yields (20-30%) with a 75/25 diastereoisomeric ratio.
Further studies to improve upon these results will be reported in due course.

Preparation of the o-sulfinylacetaldehyde 1:

(R)-(+)-methyl p-tolylsulfoxide (600 mg, 3.89 mmol, 1 eq) , obtained by condensation of
methylmagnesium iodide with (-)-menthyl-(S) p-tolylsulfinate, was metallated using 14.3 ml of LDA
(0.3 M in THF, 4.28 mmol, 1.1 eq) at -35°C during 30 min. Freshly distilled N-formylpiperidine (480
mg, 4.24 mmol , 1.1 eq) in 1 ml of THF was then added slowly and the temperature was maintained 30
min at -30°C. The reaction mixture was poured into 40 ml of an ice-cooled 5 % aqueous HCI solution
and extracted with ethylacetate (3x150 ml). The organic layers were washed with cold brine (3x100 ml)
and dried over NagSO,. After evaporation of the solvent under vacuo, a-sulfinylacetaldehyde was

obtained in 78% yield (554 mg). The crude material could neither be purified by silica gel
chromatography nor by distillation. Fortunatly the 1H.NMR (200 MHz, CDCl3)13 spectrum indicated

a purity greater than 95% and thus the crude material can be used without further purification or stored
in dry THF (10ml) under Ng at -30°C without decomposition for several months. The 2,4-DNPH

derivative of the a-sulfinylacetaldehyde was prepared and fully characterized 14
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