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An analogous phase-transfer catalyzed reaction has, however,
not yet been described despite the fact that well established
advantages of phase-transfer catalysis® would increase the
convenience of this elegant route to didehydroamino acids.

We have now found that the Horner reaction of 2
[R? = benzyloxycarbonyl (Z), tert-butyloxycarbonyl(Boc)]
with both aromatic and aliphatic aldehydes 1 may be easily
carried out under typical two-phase conditions (dichlorometh-
ane/20% aqueous sodium hydroxide) in the absence of any
phase-transfer catalyst (Table). This result is precedented” and
has been considered as an indication that phosphonates are
themselves able to catalyze two-phase reactions.

The condensations proceed rapidly at room temperature and
afford dehydroamino acid derivatives 3 as E/Z-mixtures in
satisfactory to good yields. The stereoselectivity of the two-
phase reactions is definitely higher than that in homogeneous
media, at least where direct comparison exists (products
3a, h, k, 1), and Z-isomers are formed predominantly in all
cases with the exception of 3d and 3j, where the Z/E-ratio does
not exceed 1.4.

The Wittig or Horner reactions in liquid-liquid two-phase
systems using aliphatic aldehydes as substrates and sodium
hydroxide as the base are known to yield generally only very low
amounts of the corresponding alkenes, because of prevailing
aldol condensation.® The extension of the effectiveness of the
present methodology to aliphatic aldehydes is thus noteworthy
and renders the recourse to lithium diisopropylamide at low
temperature (—60°C)** no longer compulsory.

Contrary to what has been reported in the literature for a
number of different phosphonates,® the use of a solid-liquid two-
phase system does not afford better yields nor affects markedly
the Z/E-ratios, in comparison with the present liquid-liquid
procedure. Thus for instance, treatment of benzaldehyde and of
2-methoxybenzaldehyde with ethyl 2-benzyloxycarbonylamino-
2-(diethoxyphosphoryl)acetate (1.1 equivalents) under solid-
liquid conditions results in 74 and 50 % yields of 3a and 3d,
respectively (Z/E-ratios: 4.0 and 2.0, respectively).’

In conclusion, the present method provides an experimentaily
simple and economically advantageous alternative to the
original procedures developed by Schmidt and coworkers.?*
Unfortunately, unprotected indole-3-carboxaldehyde, 4-di-
methylaminobenzaldehyde, piperonal, and ketones fail to un-
dergo condensation with 2 under our conditions.

N-Protected Didehydroamino Acid Ethyl Esters 3; General Procedure:
A 20% aq. NaOH solution (30 mL) is added dropwise during 2—-3 min
to a vigorously stirred solution of aldehyde 1 (10 mmol) and phospho-
nate 22* (11 mmol) in CH,Cl, (30 mL). Stirring is continued for 30 min
(2 h for compounds 3k, 1) at room temperature. The reaction mixture is
diluted with water (100 mL) and extracted with CH,Cl, (2 x 100 mL).
The combined organic phase is washed with brine (100 mL), and dried
(Na,30,). The solvent is evaporated to give product 3 as an E/Z-
mixture, which is separated by column chromatography on silica gel
(60 g for 1 g of residue) using the eluents given in the Table.
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