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Abstract : The two carbon homologation of carbonyl compounds to o,B-unsaturated aldehydes is
achieved by the Wittig-Horner reaction with N-methoxy N-methyl diethylphosphonoacetamide 1 followed by lithium
aluminum hydride reduction.

The two carbon homolegation of carbonyl compounds to a a,B-unsaturated aldehydes
is a useful synthetic transformation. The most commonly used routes rely on Wittig or Wittig-
Horner type chemistry with reagents containing aldehyde (1), acetal (2), ester (3) or nitrile (3)
fonctions ; in the last two cases further adjustement of the oxidation level is required. Oxidative
transposition of readily available tertiary vinyl carbinols {4) provides an alternative route to the
title compounds. The Weinreb-Nahm lithium aluminum hydride reduction of hydroxamates (5)
is an excellent way of preparing aldehydes and has found elegant applications in the peptide
field (8). We wish to report here on the uses and preparation of N-methoxy N-methyl
diethylphosphonoacetamide 1 (7). a new reagent which combines Weinreb and Wittig-Horner
chemistry and which is prepared as follows:

NEts (OE!)
CICH,COCI + MeNHOMeHCI —  CICH,CON(Me)OMe EtO)aP /
CH,Cly

Me

Homologation proceeds as follows (8).

1_+BUU+ O—>>:1f: /\::‘71
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The reaction sequence has been successfully applied to saturated (2a), unsaturated
{(2¢) and aromatic (2b) aldehydes, aliphatic (2d) and alicyclic (2e, 2f) ketones and hemiacetal
(29). The results are summarized in table 1.
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a 78 15 min 78 955 g5p
b 78 25 min 74 95/5 84
c 78 25 min 92 %55 92
d 20 24min 76 955 81
e 0 1hr 82 — 90
f & 24hr 41 — 56

5 18hr 33 35/65 65

a) from THNMR spectra  b) nonenal/nonenol ratio is 4/1.

Aldehydes yield almost pure E products as could be expected from Wittig-Horner
chemistry. A mixture of nonenal and nonenol is obtained upon LiAlH4 reduction of 33; a
greater selectivity is achieved with DIBAL in THF at -78°C for 5 minutes . In the case of
compound 2{ an extra equivalent of deprotonated reagent 1 is used to balance the
unprotected hydroxy group. Compound 3f is obtained as its rearrangement product with the
double bond in the 16-17 position.

Compounds of type 3 may find various applications in organic synthesis since : 1) they
behave as protected forms of highly sensitive acroleins, 2) they are convertible to ketones by
addition of organolithium reagents, 3) the C=C bond is easily reduced by molecular hydrogen
and, 4) acrylamides are reactive dienophiles. Introduction of Weinreb chemistry into Petersen,
Knoevenagel or Reformatsky reactions promises to provide useful alternative routes for the

synthesis of a,B-unsaturated carbonyl compounds.
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: A mixture of O,N-dimethylhydroxylamine hydrochloride (8.75 g, 100 mmol),

chloroacetyl chloride (8 mi, 100 mmol) and triethylamine (28 mi, 200 mmol) in 250 ml dichloromethane is stirred for 1
h. The mixture is washed with hydrochioric acid, brine and saturated sodium hydrogenocarbonate. The organic
phase is dried over NapS0y4 and the solvent distilled off. Triethylphosphite (13 ml, 70 mmoi) is added to the residue
and the mixture heated at 80°C for 24 h. Excess triethylphosphite is removed in vacuo and 1 is bulb to bulb distilled
{90°C, 17 tom). LR.(CHCIg): 3450,3000,1650,1250,1040cm"1. MS (m/z): 240 (M+1),179,151,137,123.TH-NMR (
CDClg, 300 MHz): 4 (quintet, J=7Hz, 4H), 3.6 (s, 3H), 3 (5, 3H), 2.98 (d, J= 22 Hz, 2H), 1.2 {1, J= 6.7Hz, 6H).

8. Wittig-Homer reactions are carried out in dry THF. Amide 1 is deprotonated at -78°C by means of BuLi in
THF solution (1.6 M). 1.5 equ. of the anion is used, except for run f, {2 equ.). After reaction, excess reagent 1 is
removed by column chromatography. Reductions are performed by 1 equivalent 1M LiAIH4 in THF solution.
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