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Abstract - The morpholino monoenamine of diacetyl has been synthesized and 
reacted with conjugated nitroolefins to give functionalized cyclopentanone 
derivatives, after hydrolysis of the isolated enamine intermediates. 

The importance of nitroalkenes in organic synthesis is well known, as under- 

lined in some reviews on this subject. 112 Of particular interest in this 

context is the obtainment of carbocyclic and heterocyclic compounds starting 

from conjugated nitroalkenes with enamines as counterparts, 3,4 especially 

when these latter systems are functionalized by the presence of particular 

substituents, such as for instance a carbonyl group. 

As an extension of our studies of the reactivity of conjugated nitroolefins 

with cyclic a-ketoenamines, 
5 we have undertaken the study of linear a-keto- 

enamines, starting from the simplest possible one, that is 3-(4-morpholinyl)- 

3-buten-2-one (1) (Scheme 1) Ivmax (CC14), cm-': 3100, 1688, 1595, 112o;x;;~ 

206.7 (lgs 3.691, 285.6 (lgs 3.24); 'H NMR (CDC13), 6: 5.2 (d, J 2.0 Hz, 1 H, 

C=CH), 4.8 (d, J 2.0 Hz, 1 H, C=CH), 3.8 (m, 4 H, (CH2)20), 2.8 (m, 4 H, 

(CH2)2N), 2.4 (s, 3 H, Me); 13C NMR (CDC13), 6: 197.7 (s), 155.1 (s), 100.1 

(t), 65.6 (2 t), 48.8 (2 t7, 26.6 ppm (9); M' 155.09431 (155.09462) 1.6 This 

a-ketoenamine is likely to be in s-cis conformation, as shown by both the 

difference in frequency between the carbonyl and the double bond stretching 

absorptions and their relative intensities. 
7 

The a-ketoenamine (1) has been prepared by a slightly modified version of 

the White and Weingarten method, 8,9 in which the excess of morpholine has been 

substituted for triethylamine. The classic method in fact would have led to 

the diendiamine 2,3-(4,4-dimorpholinyl)-1,3_butadiene, already known. 
10 

The reactions of this substrate with the linear conjugated nitroolefins 

2a-c (Scheme 1) were carried out in the absence of solvent, as it is usual 

for a-ketoenamines, otherwise the reaction does not proceed. 5 

The corresponding cyclopentenyl morpholino derivatives 5a-c were separated 

in 958, 95%, and 90% yields respectively, each as a single diastereoisomer. 

Their formation is evidently a consequence of a 13 + 21 carbocyclization react- 

ion," proceeding first through the dipolar intermediate 3 and later through 

the betaine-type intermediate 4. 

Hydrolyses of the five-membered ring enamines 5a-c furnished the correspond- 

ing 2-hydroxy-3-nitro-cyclopentanone derivatives 6a-c respectively, also as 
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single diastereoisomers, the yields varying from 85% to 90%. 

In one case, namely with the enamine 5b , the cyclization reaction was found 

to be reversible. A retro nitro-aldol condensation in fact occurred slowly in 

solution and even in the solid state at room temperature, to give the corre- 

sponding Michael-type adduct 7 , which was a product of kinetic formation and 

isomerized slowly into its double bond isomer 8, in acidic medium (Scheme 2). 

Each isomer was a pair of diastereoisomers for the configuration of the nitro- 

methine carbon atom. Hydrolysis of the mixture led to the corresponding hexane- 

2,3-dione derivative 9, also as a pair of diastereoisomers. 
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(9) 
The mechanism of this ring fission however seems unlikely to be a simple 

retro-Henry condensation, as the same opening was not observed for the cor- 

responding ketone 6b, which on the contrary is stable in both mild acidic and 

basic media. Therefore a participation of the amine component in the opening 

of the enamine 5b should be envisaged. 

The main physical and spectroscopic data of the carbocyclic products are 

summarized in the Table. The analytical data are in accordance with the given 

structures. 
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5a 

5b 

5c 

6a 

6b 

6c 

m-p. OC 

137-138 

109-110 

156-157 

161-163 

172-173 

196-197 

IR (nujol), 

v, cm -1 

3520,1625, 

1540,1110 

3540,163O 

1530,1110 

3340,162O 

1520,1105 

3410,1755 

1545 

Table 

1 
H NMR (80 MHz, CDC13) 6, ppm 

7.4 (m, 5 H, Ph), 4.7 (bs, 2 H, CHPh, CHN02), 4.4 

(d, J 1.0 Hz, 1 H, C=CH), 1.7 (bs, 1 H, OH), 1.5 (s, 

3 H, Me) 

7.5 (m, 5 H, Ph), 4.3 (d, J 1.5 Hz, 1 H, C=CH), 1.1 

(a, J 7.0 Hz, 3 H, Me), 1.0 (s, 3 H, Me) 

7.3 (m, 5 H, Ph), 5.0 (d, J 2.0 Hz, 1 H, CHN02), 4.3 

(d, J 2.0 Hz, 1 H, CHPh), 2.3 (bs, 1 H, OH), 1.8 (s, 

3 H, Me), 1.4 (s, 3 H, Me) 

7.2 (m, 5 H, Ph), 4.9 (d, J 9.0 Hz, 1 H, CHNG2), 4.3 

(dd, J34 9.0 Hz, JAK 8.6 Hz, JBK 10.4 Hz, 1 H, CHPh), 

3.3, 2.7 (dq, JAB 20.0 Hz, JAK 8.6 Hz, JBK 10.4 Hz, 

CH2C0, 2.7 (bs, OH), 1.5 (s, 3 H, Me) 

3470,1755, 7.3 (m, 5 H, Ph), 3.3 (m, 2 H, CHMe, OH), 2.6 

1535 2 H, CH2CO), 1.2 (d, J 7.0 Hz, 3 H, Me), 0.9 

Me) 

3340,1760, 7.3 (m, 5 H, Ph), 3.6 (dd, JAK 12.0 Hz, JBK 8 

(ds, 

(s, 3 H, 

1535 

.O Hz, 

1 H, CHPh), 3.1, 2.9 (dq, JAB 20.0 Hz, JAK 12.0 Hz, 

JBK 8.0 Hz, 2 H, CH2CO), 1.6 (s, 3 H, Me), 1.4 (s, 

3 H, Me) 
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