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Aminoisocyanidesin Multicomponent Reactions (M CRs): A Facile Synthesis of Substituted
3(5H)-Pyrrolin-2-ones via a Dimroth-type Rear rangement
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The 1,3-dipolar species generated from diisopropyl-
aminoisocyanide and dimethyl acetylenedicarboxylate
(DMAD) istrapped with aldehydes affording substituted 3(5H)-
pyrrolin-2-ones presumably via a Dimroth-type rearrangement
of theinitially formed furanone hydrazonesin good yields.

The recognition of the versatility of Ugi and Passerini reac-
tions from the vantage point of synthesizing novel bioactive
molecules has led to renewed interest in isocyanides.'3
Although much is known about the chemistry of isocyanides,
most of the available information is derived from the reactions
of C-isocyanides; the N-isocyanides*® have remained largely
unexplored, particularly in the context of multicomponent reac-
tions (MCRs). In view of our recent interest in devising novel
MCRs involving isocyanides, for the construction of heterocy-
cles,”8 we were curious about the outcome of such reactions
using N-isocyanides. Therefore, we investigated the reaction of
the zwitterionic intermediate generated from diisopropyl-
aminoisocyanide and DMAD with adehydes and the prelimi-
nary results form the subject matter of this|letter.

In thefirst instance, we carried out the reaction of diisopropyl-
aminoisocyanide® and DMAD with 3-nitrobenzaldehyde in reflux-
ing benzene under an inert atmosphere which afforded the substi-
tuted 3(5H)-pyrrolin-2-one derivative 1a° in 69% yield (Scheme
1). Presumably the product materializes by the Dimroth-type
rearrangement®© of theinitially formed furanone hydrazone.
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Scheme 1.

The structure of the product was assigned on the basis of
spectroscopic data. In the IR spectrum, the carbomethoxy
group resonated at 1735 cm™ and the lactam carbonyl was
observed at 1682 cm™. In the IH NMR spectrum, the methoxy
protons resonated at 6 3.81 and & 3.96. In the 13C NMR spec-
trum, the signals observed at & 165.21 and 164.61 have been
assigned to two ester carbonyls and the one at 6 163.93 is attrib-
uted to the lactam carbonyl group. All other signals were in
good agreement with the assigned structure.

The spectroscopic data, however, cannot effectively distin-
guish between the primary adduct 1a' and the Dimroth rearranged
product 1a (Figure 1). The structure of the adduct was established
by 'H-15N HMBC and NOE experiments on 1a. Inthe IH NMR,
H-5 and H-8 signals were observed at 6 7.32 (singlet) and 6 1.09
(doublet) respectively while the signal due to N-6 appeared at &
132 in N NMR. In the HMBC experiment, N-6 couples with
both H-5 and H-8 (3J,;,_ = 100 Hz, 3J,, = 10 Hz respectively)
(Figure 2). Also strong 'H-'H NOE was observed between H-5
and H-7 further confirming the identity of the product.
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Figure 2: Selected data from NMR analysis of 1a.

The reaction has been found to be general with other alde-
hydes and the results are summarized in Table 1. 1

Table 1.
CHO R, E_ F
SI. R, Time R, - Yield
No. /h N 1%
R N
: TNy
Ry

R;=R,=H; R;=NO,
R2=R3:H; R]:NOZ
R|= RzzH; R3=C1
R2= R3:H; R|:C1
R]: R2=H; R3=Me
R,= R3=H; R1=Me
7 R1: R2=H; R3=CF3
%Isolated yield, E = CO,Me.

3 R{=R;=H; Ry;=NO, 65
3 R2=R3:H; R1=N02 68
2 R|: RZZH; R3:Cl 55
2.5 R,=R3=H; R;=Cl 57
3 Ri=R,=H; Ry=Me 52
3 R,=R3=H; Ri=Me 54
3.5 R|=R2=H; R3= CF3 79
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A rationalization for the formation of the 3(5H)-pyrrolin-2-
oneisgivenin Scheme 2. Theinitialy formed furanone hydra-
zone undergoes a Dimroth-type rearrangement to give the
pyrrolinone.
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Scheme 2.

In conclusion, we have found that aminoisocyanide partici-
pates in afacile MCR with DMAD and aldehydes leading to an
efficient synthesis of 3,4,5-trisubstituted-3(5H)-pyrrolin-2-ones.
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