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Summary A highly sterecselective synthests of terminally substituted ethyl
3=owo-d-pentenoates 3 from y-phosphorylated ethyl acetoacetate 2 and diverse
carbonyl compounds was accomplished,

Continnously growing interest in the chemistry of biologically active and
naturally occurring compounds possessing cyclic structures has resulted in the
development of a number of simple and effective annulation methods®. Recent
years have witnessed the introduction of numerous novel synthetic approaches to
carbocyclic compounds as well as various refinements of the approaches already
known. Among others, the efficacy of a particularly useful Robinson annulation
involving in 1ts classical form a reaction of an enolate with methyl vinyl keto

ne2 has been considerably improved by replacing the latter component with ethyl

3-oxo-4-pentenoate known as the Nazarov reagent3-8.
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The substitution pattern of the final products formed in both kinds of annula-
tion 1s essentially the same and 1t depends mainly on the structural variation
of the enolate used.

Considering the applicability of the Robinson reaction to the synthesis
of carbocyclic systems with various substitution patterns we came to the conclu-
s1on that the utilization of substituted ethyl 3-oxo-4-pentenoates would provide
especially attractive possitbilities. In this communication we wish to present
a simple method for the preparation of a series of Nazarov-type reagents contai-
ning one or two substituents at a terminal carbon atom.

According to the laterature, a crucial step in the synthesis of the parent
ethyl 3-oxo-4-pentencate which involves formation of a conjugated double bond

3,4,7,9 or sulfox1d68 elements from the

required elimination of either alcohol
corresponding ethyl 3-oxopentanocate derivatives. Considering the extreme useful-~
ness of the Wittig-Horner-Emmons reaction in olefin syntheseslo we hoped, that
replacement of the elimination step with this type of reaction would result in

obvious preparative advantages.

y-Phosphorylated ethyl acetoacetate 2 was chosen as a new substrate.
This ester was obtained by the reaction of sodium diethyl phosphite with sodium
ethyl y-bromoacetoacetate 1 in THF (50%, b.p. 120°/0.4 Torr, 31P NMR (CHC13)
§ = 18.6 ppm) L.
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The ester 2, in the presence of two equivalents of sodium hydride in THF
at ZOO-GOOC, reacted regilospecifically during the Wittig-Horner-Emmons reaction
using selected aliphatic, aromatic and o,B-unsaturated aldehydes as well as ali-
phatic, alicyclic and aromatic ketones.
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Terminally substituted ethyl 3-oxo-4-pentenoates 3 were obtained in high

yields and were 1solated easily by means of column chromatography or kugelrohr
distillation. The corresponding data are shown in Table.
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TABLE
Carbonyl Product Yield? _p'b Enol
substrate 3 {%] [OC/O.IS Torr] congent M.S.
| ooEt 156 (M%), 141,
CH,-CHD 89
3 50 &0 110, 83, 69
-
a0 184 M9, 171,
\]/ Il cooEt
96 % 65 141, 113, 97,
83
0
CHO
'( IlL _COOEt 182 (M), 156,
o 75 70 141, 122, 83
9 218 (M"), 189
Ph-CHO COOEt 4 , 189,
J)k/ 84 150 75 172, 14s, 131
Ph
0 a 170 (M), 155,
Py COOEL 70 % 0
125, 96, 83
0 0 .
M- CooEt 196 (M%), 150,
é 65 115 30 122, 108, 81
0
"/'L/COOEt 245 35
0 Ph 232 (M9, 217,
ph,U\ 60° 203, 160, 158, —
0 115
I/U\/OOOEt 245 55

A

FPh

8 150lated yields.
d M.p. 51-3%C. € Trans

. c1s ratio 3 : 1.

b Kugelrohr distilled; oven temperature given. € In cc,.
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1H NMR spectra of the products were 1n excellent agreement with the pro-

posed structures. Furthermore they allow a stereochemical assignment to be made
Each product 3 formed in the reactions of 2 with aldehydes was found to be a
single 1somer of E configuration at an alkyl or aryl substituted double bond.
This was identified by the values of the corresponding coupling constants
3JHC=CH equal ca. 16 Hz. The assessment of E and Z configurations for the two
stereocisomeric products formed in the reaction of 2 with acetophenone was based
on differential shielding effects of the phenyl substituent on the adjacent vi-
nyl proton (A§ = 0.41 ppm).

Evidently, all the products discussed are noticeably engaged in a keto-
enol equilibrium 3 ==4. Although stabilizing effects of an intramolecular hydro

S
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gen bond suggest an assumption of the Z configuration for the enolic double
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bond 1in 4, spectral evidence 1s not unequivocal and does not permit a complete-
1y tenable analysis.

High stereoselectavity of the Wittig-Horner-Emmons reaction resulting in
configurational homogenity of most of the ethyl 3-oxo-4-pentenoates 3 descri-
bed herein seems to be exceptionally valuable in the context of prospective
synthetic applications of these compounds.
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