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1. Introduction
1.
Introduction
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(also known
known as
as phthalides)
phthalides) are considered privileged
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to
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of
biological
properties.
MoreMore
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[1],
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2[2],
[2],antileishmanial
antileishmanial3 3[3]
[3]and
andantifungal
antifungal44[4]
[4]while
while other
other phthalides
phthalides are known for their
herbicidal properties
properties 55 [5]
[5] (Figure
(Figure 1).
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Scheme 1. Synthesis of 2,3-dihydro-1H-isoindol-1-one derivatives 8 from pthalides 6.
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Smichdt reaction. We surmise that the novel synthetic route proposed could be exploited
for the generation of new compounds that belong to the isoindolo[2,1-a]quinoline scaffold
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reaction between 15 and aldehyde 11 (Scheme 3) generated compound 16 (N-acetyl derivative of intermediate 12) in a remarkable 75% yield.
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Scheme 3. Synthetic sequence for the target N-acetyl derivative 16.
Scheme 3. Synthetic sequence for the target N-acetyl derivative 16.

Compound 16 was characterized by a set of high resolution analytical techniques (IR,
NMR,
and by itsby
melting
In the IR spectrum,
3313 cm−1(IR,
an absorption band
Compound 16 was MS)
characterized
a set ofpoint.
high resolution
analyticalattechniques
−1
corresponding
to
N-H
of
the
N-acetylated
group
was
observed.
At
1764
NMR, MS) and by its melting point. In the IR spectrum, at 3313 cm−1 an absorption band cm a strong
was assigned
the observed.
lactone carbonyl
characteristic signal
corresponding to absorption
N-H of theband
N-acetylated
grouptowas
At 1764group.
cm−1 aAnother
strong ab−1 was assigned to the ketone carbonyl group. Finally, the absorption
found
at
1692
cm
sorption band was assigned to the lactone carbonyl group. Another characteristic signal−1
to the
andcarbonyl
C-N bonds
appeared
around
1018 cm and 1232 cm−1 .
−1 wasattributed
assigned to
the C-O
ketone
group.
Finally,
the absorption
found at 1692 cmbands
high-resolution
spectrum
of compound
16 featured
ion peak
bands attributed The
to the
C-O and C-Nmass
bonds
appeared
around
1018
cm−1 andan1232
cm−1.at m/z = 332.08905
+ molecular ion. The spectrum also revealed the
that
is
in
accordance
with
the
[M
+
Na]
The high-resolution mass spectrum of compound 16 featured an ion peak at m/z =
of two peaks at m/z = 310.10700
and 348.06267, attributed to ions [M + H]+ and
ion. The spectrum also re332.08905 that is presence
in accordance
with the [M+Na]+ molecular
+
[M + K] , respectively.
vealed the presence of two
peaks at m/z = 310.10700 and 348.06267, attributed to ions
The 1 H NMR spectrum (Supplementary Materials) of the pure compound showed
[M+H]+ and [M+K]+, respectively.
a set of signals that was in accordance with the proposed structure. Thus, the firs signal
The 1H NMR spectrum (Supplementary Materials) of the pure compound showed a
encountered at 11.07 ppm was attributed to NH proton. In the low-field region, we
set of signals that was in accordance with the proposed structure. Thus, the firs signal
detected three doublets resonating at 8.22, 7.96 and 7.86 ppm that were assigned to protons
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related to an ABX system, appear centered at 6.10, 3.85 and 3.70 ppm, respectively. These
proton H-6 resonates as a triplet centered at 7.19 ppm. Three sets of signals, which are
signals were assigned to H-11 (HX ) and H-10 (HA and HB ). Finally, in the high-field region
related to an ABXofsystem,
appear centered
at 6.10,
3.85
and
3.70 ppm,
Theseat 2.14 ppm, that
the spectrum,
we observed
only
the
presence
of arespectively.
singlet, centered
signals were assigned
to
H-11
(H
X) and H-10 (HA and HB). Finally, in the high-field region
corresponded to the methyl group of the N-acetyl portion (H-2).
of the spectrum, we observed
only in
thethe
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of aspectrum,
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13 C NMR
Additionally,
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total that
of 18 signals. These
corresponded to the
methyl
group
of
the
N-acetyl
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(H-2).
findings are further supported by the APT experiment, in which seven signals for quater13C NMR spectrum, we observed a total of 18 signals. These findAdditionally,nary
in the
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were observed (in agreement with the proposed structure): three belonging
ings are further supported
by thegroups
APT experiment,
in which
for quaternary
to the carbonyl
at 200.4 (C-9),
169.9 seven
(C-13)signals
and 169.0
(C-1) ppm, while the others
carbons were observed
(in
agreement
with
the
proposed
structure):
three
belonging
to the we observed the
corresponded to aromatic carbons. In addition, in the high-field region
carbonyl groups presence
at 200.4 (C-9),
169.9
(C-13)
and
169.0
(C-1)
ppm,
while
the
others
correof a signal resonating at 44.4 ppm that was primarily attributed to the CH2 (C-10)
sponded to aromatic
carbons.
In addition,
in the high-field
observedphase
the prescarbon
(methylene
and quaternary
carbons region
appearwe
in negative
in the APT spectrum).
ence of a signal resonating
at
44.4
ppm
that
was
primarily
attributed
to
the
CH
2 (C-10)
All these findings are in agreement with the proposed structure for
compound 16.
carbon (methylene and
carbons
appear
in negative
phase in
the APT
specIn quaternary
conclusion, we
developed
a three-step
synthetic
strategy
which
comprises a Fischer
trum). All these findings
are in agreement
theoxidation
proposedand
structure
for compound
16.
indole synthesis,
a Witkopwith
indole
a Claisen–Schmidt
condensation
reaction
In conclusion,
we developed
three-step
synthetic
whichroute
comprises
a useful for the
to obtain
phthalidea 16.
We envisage
that strategy
this synthetic
can prove
Fischer indole synthesis,
a Witkop
indole oxidation and a9Claisen–Schmidt
condensation
preparation
of isoindolo[2,1-a]quinoline
derivatives.
reaction to obtain phthalide 16. We envisage that this synthetic route can prove useful for
Materials and Methods 9 derivatives.
the preparation of3.isoindolo[2,1-a]quinoline
3.1. General Information
3. Materials and Methods
Reagents and solvents used were obtained from commercial sources and were used
without previous purification. The reaction progress was monitored by TLC with 0.2 mm
3.1. General Information
precoated plates of silica gel 60 F254 (Merck). The melting point was measured using a Stuart SMP3 melting point apparatus (Cole-Parmer, Staffordshire, UK) and is uncorrected. The
IR spectrum was recorded on a Shimadzu IR Affinity (Shimadzu, Kyoto, Japan) with ATR
probe. The 1 H and 13 C-NMR spectra were recorded in a BRUKER DPX 400 spectropho-
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tometer (Bruker, Bruker BioSpin GmbH, Rheinstetten, Germany) operating at 400 and
100 MHz, respectively, using DMSO-d6 as the solvent. Chemical shifts (δ) are given in ppm
and coupling constants (J) are given in Hz. The following abbreviations are used for multiplicities: s = singlet, d = doublet, t = triplet, dd = doublet of doublets, and m = multiplet.
The mass spectrum was acquired on a SHIMADZU Quadrupole Time-of-Flight Liquid
Chromatograph Mass Spectrometer (Q-TOF LCMS-9030 using the Nexera Mikros).
3.2. Synthesis of N-{2-[(3-Oxo-1,3-dihydro-2-benzofuran-1-yl)acetyl]phenyl}acetamide 16
A mixture of 2-formylbenzoic acid (2 mmol) and NaOH (4 mmol) was dissolved in
10 mL of MeOH. The mixture was stirred for 5 min at room temperature, then compound
15 (2 mmol) was added. The reaction was stirred at 20 ◦ C for 12 h (TLC control). At the
end, the reaction mixture was neutralized with AcOH and poured into 40 mL of water. The
obtained solid was collected and washed with cold acetone yielding compound 16 as a
beige solid.
Yield: 464 mg, 75%. Rf = 0.28 (Hexane:Ethyl acetate (6:4)). M.p. 171–173 ◦ C. FT-IR (KBr
disk) (cm−1 ): 3313 (NH), 2921 (aliphatic CH), 1764, 1692, 1648 (C=O). 1 H NMR (400 MHz,
DMSO-d6 ) δ (ppm) 2.14 (s, 3H, CH3 ), 3.70 (dd, J = 7.7 Hz, 1H), 3.85 (dd, J = 6.7 Hz, 1H), 6.10
(dd, 1H), 7.19 (t, J = 7.6 Hz, 1H), 7.58–7.64 (m, J = 7.3 Hz, 1H, H-4), 7.74–7.82 (m, J = 7.3 Hz,
1H), 7.86 (d, J = 7.9 Hz, 2H), 7.96 (d, J = 7.7 Hz, 2H), 8.22 (d, J = 8.0 Hz, 1H), 11.07 (s, 1H,
NH). 13 C NMR (100 MHz, DMSO-d6 ) δ (ppm) 24.7 (C-2), 44.4 (C-10), 77.2 (C-11), 121.2 (CH),
123.0 (CH), 123.2 (CH), 124.8 (C-17a), 125.0 (C-5), 125.5 (C-3), 129.4 (CH), 130.8 (CH), 134.3
(CH), 134.4 (CH), 138.8 (C-13a), 149.8 (C-4), 169.0 (C-1), 169.9 (C-13), 200.4 (C-9). HR-MS
(ESI+ ): m/z calculated for [M + H]+ : 310.10738, found: 310.10700; calculated for [M + Na]+ :
332.08988, found: 332.08905 and calculated for: [M + K]+ : 348.06382, found: m/z: 348.06267.
Supplementary Materials: The following materials: Figure S1. 1 H-NMR spectrum for compound 16,
Figure S2. 13 C-NMR spectrum for compound 16, Figure S3. APT spectrum for compound 16, Figure S4.
High Resolution Mass Spectrum for compound 16 and Figure S5. FT-IR spectrum for compound 16.
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