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dene acetone (3-pentene-2-one, 2, R3 = CH3) can be trans
formed either into a kinetic enolate 5, leading to condensa
tion at the methyl group, or into the (more difficultly ob
tainable) thermodynamic enolate 6, which would normally 
lead to considerable condensation at the 3-position.1 
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Our solution to the problem is based on the concept we 
introduced2 for the construction of 7-substituted cyclic 
a,/3-unsaturated ketones (7 —»• 8). 

RO 

8 

The vinylogous ester system present in the readily avail
able enol ether of a 1,3-diketone (cf. 9)3 gives a kinetic eno
late 104 which reacts with aldehydes and ketones to give, 
after reduction and mild acid treatment, the vinylogous al-
dols 3, the formal product of the condensation shown in 1 
—• 3 above. 
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A New Synthesis of Vinylogous Aldols and Polyenones 

Sir: 

We report here on a new and effective method for the 
simple introduction of an electrophile such as an aldehyde 
or ketone on the 7-carbon of an a,/3-unsaturated ketone (1 
—* 3). The vinylogous aldols 3 are valuable per se, and also 
because their easy dehydration provides a convenient access 
to polyenic ketones 4, especially since the aldehyde or ke
tone 1 could itself be unsaturated (vide infra). The diffi
culty in achieving this transformation stems, of course, 
from the fact that an a,^-unsaturated ketone such as ethyli-

The synthesis of vinylogous aldols is illustrated starting 
with /3-ionone (11). A solution of 1 equiv of /3-ionone in dry 
tetrahydrofuran was added slowly, at —78°, to a solution of 
the lithium enolate from 4-methoxy-3-pentene-2-one5 (12), 
previously prepared by dropwise addition of 1 equiv of 12 in 
tetrahydrofuran to 1.1 equiv of a 0.5 M solution of lithium 
diisopropylamide in tetrahydrofuran at —78°, followed by 
stirring for 10 min. The solution was quenched after 20 
min, while still at —78°, by addition 1.1 equiv of acetic 
acid. Unchanged starting material was removed after work
up by bulb-to-bulb distillation under vacuum (85 °C, 0.5 
mm), leaving the crude aldol 13: X 2.9, 6.3 /u; NMR S 1.3 (s, 
HOCCZf3), 2.3 (s, = C ( C O C H 3 ) C / / 3 ) , 2.7 (d, J = 2 Hz, 
CZZ2C=O), 3.65 (s, OCTf3), 5.5 (s, / / C = C ( O C H 3 ) C H 3 ) , 
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Q^o+JU, 
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5.5 (d, 7 = 1 6 Hz), and 6.2 (br d, J = 16 Hz, HC=CH).6 

The crude aldol was reduced in benzene with 1.2 equiv of 
sodium bis-2-methoxyethoxyaluminum hydride (2 h, 
~15°) . Acidification to pH 2 with 1:7 sulfuric acid-ice 
water was followed by workup and purification by passing 
through silica gel (elution with methylene chloride). The 
vinylogous aldol 14 (40% from 11) had R/OA 5 on silica gel, 
X 2.91, 5.98 n; NMR 5 1.4 (s, HOCCrY3), 2.3 (s, 
O=CCH3), 2.5 (br d, / = 7 Hz, HOCCiZ 2 C=C), and 
6.0-7.2 (m, — HC=CHCi=O)CH3). The vinylogous al-
dols 15 and 16 from 6-methyl-5-heptene-2-one and hexanal, 
respectively, were prepared similarly in ~50% overall 
yields. Dehydration of the vinylogous aldols to conjugated 
dienones is easily achieved, as we illustrate for the prepara
tion of the Ci8 ketone 17: methanesulfonyl chloride7 (2 
equiv in tetrahydrofuran) was added slowly to the vinylo
gous aldol 14 (0.5 M in tetrahydrofuran containing 7 equiv 
of triethylamine at 0°). Workup after 1 h (extraction with 
petroleum ether, filtration through silica gel) then gave the 
known 17 in 74% yield.8,9 The known dienone 1810 (pseu-
doionone) was prepared similarly from 15. 

17 18 

Although the overall yields of vinylogous aldols are only 
moderate (40-50%), the simplicity of the sequence and its 
compatibility with the existence of sensitive functionality 
(e.g., polyenes) should make it generally useful.11 It is also 
worth emphasizing that the present method is of some im
portance in the construction of polyenones in general. There 
are at least two excellent methods12 for the construction of 
conjugated rfi'enones. They are, however, not suitable for 
the construction of more highly conjugated systems, such as 
17, because in such a situation the intermediates would un-
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dergo chain extension by rearrangement toward the double 
rather than the triple bond. 
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Synthesis of Trichloroacetamido-l,3-dienes. 
Useful Aminobutadiene Equivalents for the 
Diels-Alder Reaction 

Sir: 

Nitrogen substituted 1,3-dienes have received little 
study.1,2 The most common examples are the sensitive 
N,N-disubstituted dieneamines, which are available by con
densation of an unsaturated carbonyl compound with a sec
ondary amine.2,3 Acyclic dieneamides such as 1 and 2 are 
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virtually unexplored.2 For example, in the parent butadiene 
system only a single report exists of the synthesis of the 2-
acetamido- and 2-benzamido derivatives,4 while the corre
sponding 1-isomers are apparently unknown.5 In this com
munication we report that thermolysis of propargylic tri-
chloroacetimidates affords a general, one-step route to a va
riety of trichloroacetamido-substituted 1,3-dienes (1 and 2, 
RZ=CCh, R 4 = H ) . The thermal rearrangement of propar
gylic imidates has not to our knowledge been previously re
ported.10 Since the trichloroacetyl group can be removed by 
treatment with dilute base," dienes such as 1 and 2 
(R'=CCl3) hold particular synthetic interest as amino-
1,3-diene equivalents for the Diels-Alder reaction. Few ni-
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