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UNEXPECTED REACTION OF A DIENAMINE WITH METHYL ACRYIATE
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As part of another project, we wished to prepare the unsaturated keto

ester 2. Although we eventually obtained the desired material in 58% yield

2)

by direct, base-catalyzed Michael reaction of enone ll’ with methyl acrylate,
-

this report is concerned with an unexpected reaction we encountered in our
initial synthetic efforts.

Heating of enone 1 in excess pyrrolidine followed by dilution of the
reaction mixture with methanol gave dienamine 3a [mp 135~137°; xmax (C2H50H)

278 nm (€ = 18,350); © (cnc13) 4.96 (s, 1, C and 5.08 ppm (m, 1, cllg)] in

. 108
97% yield as an analytically pure yellow-orange solid. Our reasons for feeling
that the reaction of this material with methyl acrylate would give keto ester

2 were two-fold. Firstly, dienamine 3b is smoothly alkylated at C10
nunbering) by l,3—dichloro—2-butene4). Secondly, heating of dienamine 5 in

6)

dioxane with methyl acrylates’ was reported to give, after hydrolysis with

(steroid

acetate buffer, a 50% yield of keto ester 6. When dienamine 3a was heated at
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reflux in dioxane with 2 equivalents of methyl acrylate for 40 hours,

7)

followed by treatment with acetate buffer ', none of compound 2 was obtained.
Chromatography of the reaction mixture gave, in addition to a small amount of
1, a 60% yield, after crystallization, of a new compound, mp 136-138°,
[a];S +16.3° (c 1.73, CHCL,).

The new compound 4a was shown to be a 1:1 adduct of 1 and methyl acrylatel

+
by high resolution mass spectrometry [M —(CH3)2C=CH at m/e 306.1817; C

2 18"26%
requires 306.1830]. The absence of vinyl proton signals in the NMR and of any
UV absorption, as well as a negative tetranitromethane teste), indicated that
the material contained a new ring. The compound exhibited only a single car-
bonyl absorption band at 1730 cm-l. Saponification of 4a gave acid 4b, mp 226~
229° with gas evolution. The IR spectrum of this material, taken in chloroform
containing piperidine to shift the carboxylate carbonyl signal away from the
region of interest, showed an additional carbonyl signal, thus confirming the
presence of both keto and ester functionalities in 4a. Compound 4a, upon
treatment with acid or base, cleanly exchanged two protons for deuterium. NMR

at 220 MHz showed signals for a CH,C=0 and two CHC=0 groupings. The sum of

this information was sufficient tozallow us to tentatively assign structure 4a
(without stereochemistry) to the new compound.

Hydrogenation of compound 4a over platinum in acetic acid gave hydroxy
ester 4c, mp 157.5-160°, from which it could be regenerated by Collins oxida-
tiong’lo). Since 4a crystallized as fine needles which were unsatisfactory
for X-ray crystallographic analysis, the crystal structure of 4c was determined.
Crystals of 4c are monoclinic, space group P21, With é=13.24, b=10.97, ¢=7.50 A
and $=104.59°. The intensity data were collected on a four-circle diffractometer
using Cu Ko radiation and pulse height discrimination. The structure was

solved by direct methods using tangent formula phase refinement. Least squares
refinement with isotropic temperature factors was stopped when the structure
and stereochemistry of 4c were no longer in doubt (R=13.5%).

The obtention of product 4a from the reaction of 3a with methyl acrylate

11)

implies the intermediacy of the homoannular dienamine 7°~'. The Diels-aAlder

12)

reaction of such dienamines is precedented . The enamine of isophorone is a
mixture of linear- and cross-conjugated forms which reacts with Michael

acceptors to give 2-4 products, depending upon the case. The highest yield of

product of type 4 was 29%12). Reasons for the highly selective nature of the

reaction we have observed are not obvious.

The CD curve of compound 4a (Ae = -0.043, A€3 = ~0.078, Ae = =0.11,
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A€282 = -~0.114 and A€214 = 1.63 in dioxane) is of interest in that comparison
with reported spectral3:14) initially led us to the erroneous conclusion that
methyl acrylate had added to the alpha face of 3a. Our results indicate, once
again, that one must use discretion in employing the sign of the Cotton effect

in non~chair cyclohexane systems for predictive purposes.
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