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and in a1.great
number of synthetic biologically active compounds (Figure 1) [1]. The isoindolinone
Introduction
core is composed
of a γ-lactam
fused
with thecompounds,
benzene ring
be ofeither
unsubstituted,
or
Isoindolinones
are important
heterocyclic
foundand
in a can
variety
natural
products
mono- or
di-substituted
in of
3-position
[1]. If, onactive
one hand,
the synthesis
of The
3-unsubstituted
and
in a great number
synthetic biologically
compounds
(Figure 1) [1].
isoindolinone and 3core is composed
of a γ-lactam is
fused
with the
benzene and
ring and
can protocols
be either unsubstituted,
or monomono substituted
isoindolinones
widely
explored
many
are available
[1,2] reports
or
di-substituted
in
3-position
[1].
If,
on
one
hand,
the
synthesis
of
3-unsubstituted
and
3-mono
about the synthesis of 3,3-disubstituted derivatives are relatively few because the construction of a
substituted isoindolinones is widely explored and many protocols are available [1,2] reports about the
quaternary carbon is generally more challenging [3,4]. In our recent works, we have developed a
synthesis of 3,3-disubstituted derivatives are relatively few because the construction of a quaternary
convenient
access
to 3,3-disubstituted
cascade
reactions
of a2-acylbenzonitriles
carbon
is generally
more challenging isoindolinones
[3,4]. In our recentby
works,
we have
developed
convenient
with several
nucleophiles
[5,6].
In particular,
the reactions
investigation
of the reactivity
between 2access to
3,3-disubstituted
isoindolinones
by cascade
of 2-acylbenzonitriles
with several
nucleophilesand
[5,6].dimethyl
In particular,
the investigation
of the
reactivity between
2-acetylbenzonitrile
acetylbenzonitrile
malonate
led to a very
convenient
synthesis
of the new compound
and
dimethyl
malonate
led
to
a
very
convenient
synthesis
of
the
new
compound
1, dimethyl
1, dimethyl 2-(1-methyl-3-oxoisoindolin-1-yl)malonate [5], which can be of high interest
for further
2-(1-methyl-3-oxoisoindolin-1-yl)malonate [5], which can be of high interest for further transformations.
transformations. Therefore, in the present work, we have investigated the reactivity of 1 in
Therefore, in the present work, we have investigated the reactivity of 1 in decarboxylation reaction to
decarboxylation
reaction
to methyl
afford2-(1-methyl-3-oxoisoindolin-1-yl)acetate
the useful molecule methyl 2-(1-methyl-3-oxoisoindolin-1afford the useful
molecule
2 under Krapcho reaction
yl)acetate
2
under
Krapcho
reaction
conditions
[7,8].
conditions [7,8].
O

MeO

OMe O

F

O

N

Ar
O

S

O

Chilenine

HIV-reverse
transcriptase inhibitor

N

O

N

HO
O

O

N
F

O

Ph
NHtBu

O

Drug for the treatment
of cardiac arrhythmias

N
O

N
N

Pazinaclone
(anxiolytic)

Cl

1. Examples
of natural
products and
active
isoindolinones.
FigureFigure
1. Examples
of natural
products
andbiologically
biologically
active
isoindolinones.

2. Result and Discussion

2. Result and Discussion
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the treatment of malonate diesters or β-ketoesters with concentrated HCl at reflux; the respective
malonic or β-ketoacids, obtained by hydrolysis under basic conditions, can also undergo
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Table 1. Optimization of decarboxylation reaction.
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Entry
1c
2c
3c
4d
a

Entry

T (◦ C)

t (h)

Conv. (%) a

Yield (%) b

T (°C)
t (h)
Conv. (%) a
Yield (%) b
1c
100
18
–
–
c
-- 60
-2100
13018
5
40
c
3130
1305
18
>95
65
60
40
130
9
>95
70
4d
130
18
>95
65
a Determined by 1 H NMR on the crude. b Isolated yields. c [1] = 0.10 M. d [1] = 0.20 M.
130
9
>95
70

Determined by 1H NMR on the crude. b Isolated yields. c [1] = 0.10 M. d [1] = 0.20 M.
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in NMR spectrum (see Supplementary Materials for H NMR and 13C NMR
spectra). High resolution mass spectra (HRMS) were acquired using a Bruker solariX XR Fourier
transform ion cyclotron resonance mass spectrometer (Bruker Daltonik GmbH, Bremen, Germany)
equipped with a 7T refrigerated actively-shielded superconducting magnet. The samples were
ionized in a positive ion mode using an electrospray (ESI) ionization source.
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3.2. General Procedure for Synthesis and Characterization of 2
In a Schlenk tube to a solution of dimethyl 2-(1-methyl-3-oxoisoindolin-1-yl)malonate 1 (30 mg,
0.11 mmol, 1 eq.) in DMSO (500 µL) and water (50 µL) was added anhydrous lithium chloride
(18 mg, 4 eq.). The reaction mixture was stirred at 130 ◦ C till starting material disappeared by thin layer
chromatography (CHCl3 /AcOEt 1:4). The reaction mixture was diluted with ethyl acetate and washed
with brine, then the organic phase was dried on anhydrous sodium sulphate and concentrated under
reduced pressure to give an oil. Purification by flash chromatography on silica gel (Hexane/AcOEt
8:2) gave the pure product as a yellow waxe-type solid. Yield: 70% (24 mg). 1 H NMR (400 MHz,
CDCl3 ): δ 7.83 (d, J = 7.53 Hz, 1H), 7.57 (t, J = 7.39 Hz, 1H), 7.47 (t, J = 7.49 Hz, 1H), 7.37 (d, J = 7.56
Hz, 1H), 7.14 (bs, 1H), 3.72 (s, 3H), 2.96 (d, J = 16.3 Hz, 1H), 2.51 (d, J = 16.3 Hz, 1H), 1.59 (s, 3H). 13 C
NMR (100 MHz, CDCl3 ): δ 171.6 (C=O), 168.9 (C=O), 151.1 (Carom ), 132.2 (Carom ), 130.6 (Carom ), 128.6
(Carom ), 124.2 (Carom ), 120.9 (Carom ), 58.8 (C), 52.0 (CH3 ), 44.1 (CH2 ), 24.9 (CH3 ). HRMS (ESI) calcd for
[C12 H13 NO3 + H]+ 219.08954. Found: 219.08917.
4. Conclusions
In summary, we have described the synthesis of a 3,3-disubstituted isoindolinone, methyl
2-(1-methyl-3-oxoisoindolin-1-yl)acetate by means of the decarboxylation reaction of dimethyl
2-(1-methyl-3-oxoisoindolin-1-yl)malonate, under Krapcho reaction conditions. Good yields were
obtained under the combined effect of LiCl and water in DMSO at 130 ◦ C.
Supplementary Materials: 1 H NMR and 13 C NMR spectra and MOL structures are available online.
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