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A ligand-free approach to substituted (Z)-3-
methyleneisoindolin-1-ones via Cu (I) catalyzed regio- and
stereo-selective assembly of 2-iodo benzamide and
terminal alkyne

Rimpa De and Mrinal K. Bera

Department of Chemistry, Indian Institute of Engineering Science and Technology (IIEST), Howrah, India

ABSTRACT
A ligand-free and cost-effective synthesis of substituted 3-methyle-
neisoindolin -1-ones from 2-iodobenzamide and terminal alkyne
under copper (I)-catalyzed condition was accomplished. The reaction
affords excellent yield of the product at a relatively lower tempera-
ture and exclusive Z-selectivity was observed in the title compound.
By varying the substitution pattern on N-atom of benzamide or aro-
matic core of the alkyne system, a large array of substituted 3-meth-
yleneisoindolin-1-one derivatives could be accessed employing this
method.
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Introduction

Substituted 3-methyleneisoindolin-1-ones are important structural subunits frequently
encountered in naturally occurring substances and medicinally valuable compounds.
These natural products include different aristolactam alkaloids such as piperolactam,[1a]

lennoxamine (an isoindolobenzazepine alkaloid),[1b] pazinaclone,[1c] AKS 186 (a phenyl-
ethyledine derivative),[1d] fumaridine (a secophthalide isoquinoline lactam),[1e] magalla-
nesine (an isoindolobenzazocine alkaloid)[1f] to name a few. Some important natural
products and medicinally significant molecules decorated with 3-methyleneisoindolin-1-
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one structural backbone are listed in Figure 1. Apart from their diversified structural
features, substituted 3-methyleneisoindoline-1-one derivatives are also important from
the therapeutic point of view. Amongst various biological activities of 3-methyleneisoin-
dolin-1-one containing compounds, local anesthetic activity,[2] sedative activity,[3] anti-
viral,[4] anti-hypertensive,[5] and anti-leukemic[6] activities are worth mentioning. Some
3-methyleneisoindolin-1-one derivatives are also known to be useful for the treatment
of a psychotic disorder.[7] Apart from medicinal significance, different functionalized
materials are also synthesized from 3-methyleneisoindolin-1-one moiety and find appli-
cation in material chemistry.[8] Due to their diversified structural architecture and bio-
logical significance, a couple of total synthesis of isoindolin-1-one containing natural
products have been surfaced in the literature.[9,10a] As an obvious consequence, several
novel synthetic routes have been developed to construct the 3-methyleneisoindolin-1-
one core structure. Traditionally, 3-methyleneisoindolin-1-one was accessed via aryne
cyclization and Homer–Wadsworth–Emmons type reaction of o-(and m-)halogeno-N-
phosphoryl-methylbenzamide derivatives.[10b] 3-Methyleneisoindolin-1-one may also be
synthesized from phthalimide via photochemical reaction,[11a] electroreductive intermo-
lecular coupling of aldehyde,[11b] photodecarboxylative addition of carboxylates,[11c]

anionic cycloaromatization of 2-alkynylbenzonitrile.[12] Larock et al. demonstrated the
synthesis of isoindoline-1-one via electrophilic cyclization of preformed 2-alkynylbenza-
mide.[13] Electrophilic cyclization of hydrazides of 2-alkynylbenzoic acid led to the for-
mation of differently substituted 3-methyleneisoindolin-1-one derivatives.[14] However,
all the above-mentioned methods are associated with their own drawback such as poor
regioselectivity for unsymmetrical substrate, low yield, longer reaction time, extra syn-
thetic steps, etc. To overcome these shortcomings, transition metal-mediated coupling
reactions have emerged as an efficient tool for the synthesis of title compounds. Alper
et al. developed palladium-catalyzed Sonogashira coupling-carbonylation-

Figure 1. Natural products and biologically important molecules embellished with 3-methyleneisoin-
dolin-1-one framework.
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hydroamination reaction sequence to afford 3-methyleneisoindolin-1-one derivatives.[15]

Cossy and coworkers demonstrated that 3-methyleneisoindolin-1-one derivative could
be synthesized from ynamides and boronic acids via Pd-catalyzed
Heck–Suzuki–Miyaura domino reaction.[16]

Apart from Alper and Cossy’s work, there are many more examples of Palladium
promoted synthesis of 3-methyleneisoindolin-1-one under diversified reaction condi-
tions including sonochemical condition, microwave condition and even in an aqueous
micellar medium.[17a–j]

Another elegant strategy toward 3-methyleneisoindolin-1-one was developed by
Lee[18a] and Patel[18b] via decarboxylative cross-coupling of 2-halobenzamide and aryl
alkynyl acids under Cu-catalyzed condition. Cu (II) mediated oxidative alkynylation and
intramolecular annulation is another prominent entry to 3-methyleneisoindolin-1-one
synthesis by You et al.[19] However the substrate scope of arene was restricted to N-
(quinolin-8-yl) benzamide only. Another Cu (II) catalyzed, ligand assisted synthesis of
the title compound was reported by Zeng et al.[20a] though the reaction time was suffi-
ciently prolonged. Recently Surya Praksh and his coworkers[20b] reported a Cu (I) cata-
lyzed tandem desilylation-hydroamination strategy for the synthesis of isoindoline.
Though, the method required higher temperatures and costly starting materials. Other
noteworthy copper-catalyzed methods offering 3-methyleneisoindolin-1-one derivatives
were reported by Phukan,[20c] Yao,[20d] and Kumar[20e] with their own merits and draw-
backs. Though many metal-free and transition metal-catalyzed methods are already
known to access 3-methyleneisoindolin-1-one derivatives, issues like regioselectivity
(5-Exo vs 6-endo cyclization) and chemoselectivity (due to nucleophilicity of O- and N-
atom of amide moiety) are not fully resolved. In fact, a mixture of compounds was
obtained in several cases due to regio- and chemoselectivity issues.[21] Herein, we report
a copper(I) promoted, ligand-free approach to access (Z)-3-methyleneisoindolin-1-one
derivatives with complete regio- and stereo-selectivity.

Results and discussion

Transition metal-catalyzed approaches toward 3-methyleneisoindolin-1-one are mainly
restricted to palladium and copper. And more commonly, a suitable ligand or additives
were used in all the methods reported earlier. According to the reported literature, a
plausible mechanism of this domino reaction (Described in Scheme 1) consisted of
Sonogashira cross-coupling between 2-halobenzamide and terminal alkyne or alkynyl
acid (via copper (l)-acetylide intermediate A, oxidative addition B, and reductive elimin-
ation C), followed by base mediated amide deprotonation. Finally, nucleophilic attacks
of amide anion D on transition metal-alkyne complex complete the intramolecular cyc-
lization to afford 3-methyleneisoindolin-1-one derivatives. Though, a variety of ligands
such as L-proline, N,N-dimethylglycine, pipecolinic acid, 2-picolinic acid, 1,10-phenan-
threne, TMEDA, DMEDA, SPhos, XantPhos, and other phosphine based ligands have
been used in different transition metal assisted approaches, the evidence for the benefi-
cial effect of ligands are not mentioned elsewhere. We anticipated that this domino
reaction may proceed equally well without using any ligand or additive if we start with
the iodoarene substrate. Iodide might play a dual role as Sonogashira coupling partner
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as well as a ligand in the catalytic cycle as shown in Scheme 1. Therefore we chose 2-
iodobenzamide 1 and phenylacetylene 2 as our model substrate and the reaction was
carried out with 20mol% of CuI, K2CO3 as the base in DMF as solvent by heating at
70 �C. It was our delight to see that it results in fairly clean conversion only within 6 h
and excellent yield of 3-methyleneisoindole-1-one 3a was obtained after column chro-
matography purification.
To find out the optimum reaction condition, we also carried out the reaction in dif-

ferent solvents like toluene and acetonitrile at the same or elevated temperature but
practically no product was found (Table 1, Entries 1–3,). Ag2CO3 was tested as an alter-
native base keeping the other reaction parameter unaltered (Table 1, Entry 4) but we
ended up with inferior yield. To optimize the temperature, the reaction was performed
under different temperature and we found that 70 �C is the ideal temperature to con-
sume the starting material completely within 6 h. On the other hand, if the temperature
is elevated up to 100 or 120 �C, the yield started decreasing with the formation of
undetected more polar compounds (Table 1, Entries 7–8). Decreasing catalyst loading
to 10mol% under identical reaction condition, furnished lower yield (Table 1, Entry 9).
Further lowering of catalyst loading to 5mol%, resulted in incomplete conversion after
6 h heating at 70 �C (Table 1, Entry 10).
Since the reaction was found to be most effective in DMF and non-coordinating sol-

vents were not suitable, the participation of DMF as ligand may not be ruled out.
Being inspired by our preliminary observation, we wanted to examine the substrate

scope of this reaction under ligand-free conditions. Initially, we prepared differently
substituted 2-iodo-N-phenyl benzamide (substitution on amide phenyl group) and they
were subjected to Sonogashira cross coupling-intramolecular cyclo-amination reaction
protocol with phenylacetylene. In all the cases, the reaction went smoothly and we
obtained 3-methyleneisoindol-1-one derivatives 3b–3d with excellent isolated yield and

Scheme 1. Plausible mechanism of the formation of 3-methyleneisoindole-1-one derivatives under lig-
and-free conditions.
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much shorter reaction time. Similarly, p-tolyl acetylene and 4-tert-butylphenylacetylene
were tested as the terminal acetylene source and corresponding 3-methyleneisoindol-1-
one derivatives 3e–3i (Scheme 2) were isolated with very good-to-excellent yield.
Long-chain substituted phenylacetylene such as 4-n-butylphenylacetylene and 4-n-pen-
tylphenylacetylene were also found to be an excellent partner for this Sonogashira
coupling-cycloamination reaction. Therefore, they were readily coupled under standard
reaction conditions with a variety of 2-iodo-N-phenylbenzamide to afford 3-methylenei-
soindol-1-one derivatives 3j–3q (Scheme 2) with comparable isolated yields. To the best
of our knowledge, compounds 3j–3q are new and are accessible via our ligand-free
approach with superior yield compared to similar compounds. 1-pentyne which was
never tested before as potential terminal alkyne counterpart was found to be an out-
standing candidate for this domino reaction protocol.
Toward this end, 1-pentyne was treated with different 2-iodobenzamide to afford cor-

responding 3-methyleneisoindole-1-one derivatives 3r–3 u (Scheme 2) respectively with
excellent yield. To extend the substrate scope further, phenyl acetylene was once again,
subjected to react under optimum reaction condition with differently substituted 2-iodo-
benzamide derivatives to get title compounds 3v–3x (Scheme 2) with comparable iso-
lated yields.
All the compounds obtained from this reaction are solid and we were interested to

have the crystal structure of any of them for structural confirmation. Compound 3a was
crystallized from 20% ethyl acetate in hexane and we were able to pick up a white crys-
tal suitable for X-ray analysis. Crystallographic analysis [CCDC 1849593] established the
structure and stereo-chemistry unambiguously, Figure 2.

Table 1. Optimization of following coupling reaction by Cu (I) under different condition.a

Entry CuI(mol%) Base Solvent Temp (oC) Yield (%)

1 20 K2CO3 Toluen 110 Trace
2 20 K2CO3 Acetonitrile 80 ND
3 20 Ag2CO3 Acetonitrile 80 ND
4 20 Ag2CO3 DMF 80 60b

5 20 K2CO3 DMF 90 85
6 20 K2CO3 DMF 70 85
7 20 K2CO3 DMF 100 70
8 20 K2CO3 DMF 120 60
9 10 K2CO3 DMF 70 65
10 5 K2CO3 DMF 70 45c

aReaction condition: 0.3mmol of 1, 2.0 equiv.of K2CO3, 1.2 equiv. of alkyne and solvent (2ml under N2), 6 h;
btime 8 h;

cbased on starting material recover.
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Conclusion

In conclusion, we have developed a simpler way of making (Z)-3-methyleneisoindole-1-one
derivatives exclusively starting from 2-iodo-N-phenylbenzamide and terminal alkyne under

Scheme 2. Substrate scope of methyleneisoindole-1-one derivatives. Yields of isolated (By column
chromatography) products have been reported.
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mild ligand-free condition. The reaction proceeds via Sonogashira cross-coupling followed
by 5-exo-dig heteroannulation. In this transformation, aliphatic alkyne may also be
employed as an alkyne counterpart which was not used before in a similar reaction.
Excellent yield and shorter reaction time are the other attractive features of this method.

Experimental

To an oven-dried 25ml round bottom flask fitted with a reflux condenser containing 2-
Iodo N-phenyl benzamide(1.0mmol) in dry DMF (2.0ml) was added potassium carbon-
ate (2.0mmol) and copper iodide (20mol%) with stirring at room temperature under
nitrogen atmosphere. A solution of aryl acetylene (1.2mmol) in DMF was added to the
reaction mixture and the flask was placed in an oil bath at 70 �C for 5–6 h. After start-
ing material was fully consumed (TLC monitoring), the reaction mixture was cooled to
room temperature and diluted with ethyl acetate and water. The compound was
extracted with ethyl acetate (3� 50ml). The combined organic layer was washed with
brine solution (5ml) and dried over anhydrous sodium sulfate. After removal of the
solvent in vacuo, the residue was purified by silica gel chromatography (Ethylacetate:pet
ether ¼ 4:1) to obtain the desired product.

Acknowledgments

We sincerely thank the Sophisticated Analytical Instruments Facility (SAIF), Indian Institute of
Engineering Science and Technology (IIEST) Shibpur for the XRD facility.

Funding

The present work is financially supported from DST-SERB, New Delhi [SB/S1/OC-15/2014] and
CSIR, New Delhi [02(0270)/16/EMR-II].

References

[1] (a) Chia, Y.-C.; Chang, F. R.; Teng, C.-M.; Wu, Y. C. Aristolactams and Dioxoaporphines
from Fissistigmabalansae and Fissistigmaoldhamii. J. Nat. Prod. 2000, 63, 1160–1163.
DOI: 10.1021/np000063v. (b) Valencia, E.; Freyer, A. J.; Shamma, M.; Fajardo, V.
(±)-Nuevamine, an Isoindoloisoquinoline Alkaloid, and (±)-Lennoxamine, an
Isoindolobenzazepine. Tetrahedron Lett. 1984, 25, 599–602. DOI: 10.1016/S0040-
4039(00)99948-9. (c) Hussein, Z.; Mulford, D. J.; Bopp, B. A.; Granneman, G. R.
Stereoselective Pharmacokinetics of Pazinaclone, a New Non-Benzodiazepine Anxiolytic,

Figure 2. ORTEP diagram of compound 3a with 50% probability.

SYNTHETIC COMMUNICATIONSVR 7

https://doi.org/10.1021/np000063v
https://doi.org/10.1016/S0040-4039(00)99948-9
https://doi.org/10.1016/S0040-4039(00)99948-9


and Its Active Metabolite in Healthy Subjects. Br. J. Clin. Pharmacol. 1993, 36, 357–361.
DOI: 10.1111/j.1365-2125.1993.tb00376.x. (d) Couture, A.; Deniau, E.; Grandclaudon, P.
An Efficient One-Pot Synthesis of 3-(Aryl and Alkyl)Methylene-1H-Isoindolin-1-Ones via
Aryne Cyclization and Horner Reaction of o-(and m-)Halogeno-N-
Phosphorylmethylbenzamide Derivatives. Tetrahedron 1997, 53, 10313–10330. DOI: 10.
1016/S0040-4020(97)00680-7. (e) Rys, V.; Couture, A.; Deniau, E.; Grandclaudon, P. First
Total Synthesis of Fumaridine. Tetrahedron 2003, 59, 6615–6619. DOI: 10.1016/S0040-
4020(03)01067-6. (f) Valencia, E.; Fajardo, V.; Freyer, A. J.; Shamma, M. Magallanesine:
An Isoindolobenzazocine Alkaloid. Tetrahedron Lett. 1985, 26, 993–996. DOI: 10.1016/
S0040-4039(00)98494-6.

[2] Laboratori Baldacci S. p. A. JP 59046268, ChemAbstr 1984, 101, 54922.
[3] Hulin, B.; Parker, J.C.; Piotrowski, D. W. US2005234065
[4] Clercq, E. D. Toward Improved Anti-HIV Chemotherapy: Therapeutic Strategies for

Intervention with HIV Infections. J. Med. Chem 1995, 38, 2491–2517. DOI: 10.1021/
jm00014a001.

[5] Ferland, J. M.; Demerson, C. A.; Humber, L. G. Synthesis of Derivatives of Isoindole and
of Pyrazino[2,1-a]Isoindole. Can. J. Chem. 1985, 63, 361–365. DOI: 10.1139/v85-061.

[6] Taylor, E. C.; Zhou, P.; Jenning, L. D.; Mao, Z.; Hu, B.; Jun, J. G. Novel Synthesis of a
Conformationally-Constrained Analog of DDATHF. Tetrahedron Lett. 1997, 38, 521–524.
DOI: 10.1016/S0040-4039(96)02397-0.

[7] Ito, S.; Hirata, Y.; Nagatomi, Y.; Satoh, A.; Suzuki, G.; Kimura, T.; Satow, A.; Maehara, S.;
Hikichi, H.; Hata, M.; et al. Discovery and Biological Profile of Isoindolinone Derivatives as
Novel Metabotropic Glutamate Receptor 1 Antagonists: A Potential Treatment for Psychotic
Disorders. Med. Chem. Lett. 2009, 19, 5310–5313. DOI: 10.1016/j.bmcl.2009.07.145.

[8] (a) Lei, T.; Cao, Y.; Fan, Y.; Liu, C.-J.; Yuan, S.-C.; Pei, J. High-Performance Air-Stable
Organic Field-Effect Transistors: Isoindigo-Based Conjugated Polymers. J. Am. Chem. Soc.
2011, 133, 6099–6101. DOI: 10.1021/ja111066r. (b) Mertz, E.; Mattei, S.; Zimmerman, S.
C. Synthesis and Duplex DNA Recognition Studies of Oligonucleotides Containing a
Ureido Isoindolin-1-One homo-N-Nucleoside. A Comparison of Host–Guest and DNA
Recognition Studies. Bioorg. Med. Chem. 2004, 12, 1517–1526. DOI: 10.1016/j.bmc.2003.
12.022.

[9] (a) Moreau, A.; Couture, A.; Deniau, E.; Grandclaudon, P. A New Route to Aristocularine
Alkaloids: Total Synthesis of Aristoyagonine. J. Org. Chem. 2004, 69, 4527–4530. DOI: 10.
1021/jo049869g. (b) Lamblin, A.; Couture, A.; Deniau, E.; Grandclaudon, P. A Brief Total
Synthesis of Fumaramidine. Tetrahedron 2006, 62, 2917–2921. DOI: 10.1016/j.tet.2006.01.
008.

[10] (a) Couture, A.; Deniau, E.; Grandclaudon, P.; Hoarau, C. A New Approach to
Isoindolobenzazepines. A Simple Synthesis of Lennoxamine. Tetrahedron 2000, 56,
1491–1499. DOI: 10.1016/S0040-4020(00)00067-3. (b) Reyes-Gonzalez, M. A.; Zamudio-
Medina, A.; Ordonez, M. Practical and High Stereoselective Synthesis of 3-
(Arylmethylene)Isoindolin-1-Ones from 2-Formylbenzoic Acid. Tetrahedron Lett. 2012,
53, 5756–5758. DOI: 10.1016/j.tetlet.2012.08.040.

[11] (a) S�anchez-S�anchez, C.; P�erez-Inestrosa, E.; Garcı�a-Segura, R.; Suau, R. SET
Photochemistry of Phthalimide Anion and Its Reactivity with Hydrogen Donors.
Tetrahedron 2002, 58, 7267–7274. DOI: 10.1016/S0040-4020(02)00756-1. (b) Kise, N.;
Isemoto, S.; Sakurai, T. Electroreductive Intermolecular Coupling of Phthalimides with
Aldehydes: Application to the Synthesis of Alkylideneisoindolin-1-Ones. Tetrahedron
2012, 68, 8805–8816. DOI: 10.1016/j.tet.2012.07.094. (c) Hatoum, F.; Engler, J.; Zelmer, C.
; Wißen, J.; Motti, C. A.; Lex, J.; Oelgem€oller, M. Photodecarboxylative Addition of
Carboxylates to Phthalimides: A Concise Access to Biologically Active 3-(Alkyl and
Aryl)Methylene-1H-Isoindolin-1-Ones. Tetrahedron Lett. 2012, 53, 5573–5577. DOI: 10.
1016/j.tetlet.2012.07.142.

[12] (a) Wu, J.-M.; Chang, L.-J.; Wei, L.-M.; Lin, C.-F. A Direct Anionic Cyclization of 2-
Alkynylbenzonitrile to 3-Substituted-1(2H)-Isoquinolones and 3-Benzylideneisoindol-2-

8 R. DE AND M. K. BERA

https://doi.org/10.1111/j.1365-2125.1993.tb00376.x
https://doi.org/10.1016/S0040-4020(97)00680-7
https://doi.org/10.1016/S0040-4020(97)00680-7
https://doi.org/10.1016/S0040-4020(03)01067-6
https://doi.org/10.1016/S0040-4020(03)01067-6
https://doi.org/10.1016/S0040-4039(00)98494-6
https://doi.org/10.1016/S0040-4039(00)98494-6
https://doi.org/10.1021/jm00014a001
https://doi.org/10.1021/jm00014a001
https://doi.org/10.1139/v85-061
https://doi.org/10.1016/S0040-4039(96)02397-0
https://doi.org/10.1016/j.bmcl.2009.07.145
https://doi.org/10.1021/ja111066r
https://doi.org/10.1016/j.bmc.2003.12.022
https://doi.org/10.1016/j.bmc.2003.12.022
https://doi.org/10.1021/jo049869g
https://doi.org/10.1021/jo049869g
https://doi.org/10.1016/j.tet.2006.01.008
https://doi.org/10.1016/j.tet.2006.01.008
https://doi.org/10.1016/S0040-4020(00)00067-3
https://doi.org/10.1016/j.tetlet.2012.08.040
https://doi.org/10.1016/S0040-4020(02)00756-1
https://doi.org/10.1016/j.tet.2012.07.094
https://doi.org/10.1016/j.tetlet.2012.07.142
https://doi.org/10.1016/j.tetlet.2012.07.142


Ones Initiated by Methoxide Addition. Tetrahedron 1999, 55, 13193–13200. DOI: 10.1016/
S0040-4020(99)00812-1. (b) Lu, W.-D.; Lin, C.-F.; Wang, C.-J.; Wang, S.-J.; Wu, M.-J.
Substituent Effect on Anionic Cycloaromatization of 2-(2-Substituted
Ethynyl)Benzonitriles and Related Molecules. Tetrahedron 2002, 58, 7315–7319. DOI: 10.
1016/S0040-4020(02)00753-6.

[13] (a) Yao, T.; Larock, R. C. Regio- and Stereoselective Synthesis of Isoindolin-1-Ones via
Electrophilic Cyclization. J. Org. Chem. 2005, 70, 1432–1437. DOI: 10.1021/jo048007c.
(b) Mehta, S.; Waldo, J. P.; Larock, R. C. Competition Studies in Alkyne Electrophilic
Cyclization Reactions. J. Org. Chem. 2009, 74, 1141–1147. DOI: 10.1021/jo802196r.

[14] (a) Vasilevsky, S. F.; Mikhailovskaya, T. F.; Mamatyuk, V. I.; Salnikov, G. E.;
Bogdanchikov, G. A.; Manoharan, M.; Alabugin, I. V. Tuning Selectivity of Anionic
Cyclizations: Competition between 5-Exo and 6-Endo-Dig Closures of Hydrazides of o-
Acetylenyl Benzoic Acids and Based-Catalyzed Fragmentation/Recyclization of the Initial
5-Exo-Dig Products. J. Org. Chem. 2009, 74, 8106–8117. DOI: 10.1021/jo901551g. (b)
Kundu, N. G.; Khan, M. W.; Mukhopadhyay, R. Heteroannulation through Combined
Palladium Catalysed and Friedel-Crafts Reactions Strategy: Synthesis of 3-Alkylidene
Isoindolin-1-Ones. Tetrahedron 1999, 55, 12361–12368. DOI: 10.1016/S0040-
4020(99)00719-X.

[15] Cao, H.; McNamee, L.; Alper, H. Syntheses of Substituted 3-Methyleneisoindolin-1-Ones
by a Palladium-Catalyzed Sonogashira Coupling�Carbonylation�Hydroamination
Sequence in Phosphonium Salt-Based Ionic Liquids. Org. Lett. 2008, 10, 5281–5284. DOI:
10.1021/ol8021403.

[16] (a) Couty, S.; Liegault, B.; Meyer, C.; Cossy, J. Heck� Suzuki�Miyaura Domino
Reactions Involving Ynamides. An Efficient Access to 3-(Arylmethylene)Isoindolinones.
Org. Lett. 2004, 6, 2511–2514. DOI: 10.1021/ol049302m. (b) Couty, S.; Liegault, B.; Meyer,
C.; Cossy, J. Synthesis of 3-(Arylmethylene)Isoindolin-1-Ones from Ynamides by
Heck–Suzuki–Miyaura Domino Reactions. Application to the Synthesis of Lennoxamine.
Tetrahedron 2006, 62, 3882–3895. DOI: 10.1016/j.tet.2005.11.089.

[17] (a) Kundu, N. G.; Khan, M. W. Palladium-Catalysed Heteroannulation with Terminal
Alkynes: A Highly Regio- and Stereoselective Synthesis of (Z)-3-Aryl(Alkyl)Idene
Isoindolin-1-Ones. Tetrahedron 2000, 56, 4777–4792. DOI: 10.1016/S0040-4020(00)00359-
8. (b) Sun, C.; Xu, B. A Tandem Elimination�Cyclization� Suzuki Approach: Efficient
One-Pot Synthesis of Functionalized (Z)-3-(Arylmethylene)Isoindolin-1-Ones. J. Org.
Chem. 2008, 73, 7361–7364. DOI: 10.1021/jo801219j. (c) Chatterjee, N.; Sarkar, S.; Pal, R.;
Sen, A. K. A Green Approach for the Regio- and Stereo-Selective Syntheses of (Z)-3-
Methyleneisoindoline-1-Ones in Aqueous Medium. Tetrahedron Lett. 2013, 54,
3748–3751. DOI: 10.1016/j.tetlet.2013.05.004. (d) Hellal, M.; Cuny, G. D. Microwave
Assisted Copper-Free Sonogashira Coupling/5-Exo-Dig Cycloisomerization Domino
Reaction: Access to 3-(Phenylmethylene)Isoindolin-1-Ones and Related Heterocycles.
Tetrahedron Lett. 2011, 52, 5508–5511. DOI: 10.1016/j.tetlet.2011.08.070. (e) Chahdoura,
F.; Mallet-Ladeira, S.; Gomez, M. Palladium Nanoparticles in Glycerol: A Clear-Cut
Catalyst for One-Pot Multi-Step Processes Applied in the Synthesis of Heterocyclic
Compounds. Org. Chem. Front. 2015, 2, 312–318. DOI: 10.1039/C4QO00338A. (f) Khan,
M. W.; Kundu, N. G. A Highly Regio and Stereoselective Synthesis of (Z)-3-
Aryl(Alkyl)Idene Isoindolin-1-Ones via Palladium Catalyzed Annulation of Terminal
Alkynes. Synlett 2000, 12, 1435–1437. DOI: 10.1055/s-1997-1049. (g) Kundu, N. G.; Khan,
M. W. An Expeditious Synthesis of Z-3-Alkylidene Isoindolinones via Combined
Palladium Catalysed and Friedel-Crafts Reactions. Tetrahedron. Lett. 1997, 38, 6937–6940.
DOI: 10.1016/S0040-4039(97)01626-2. (h) Pal, R.; Chatterjee, N.; Roy, M.; Nouh, E. S. A.;
Sarkar, S.; Jaisankar, P.; Sarkar, S.; Sen, A. K. Reusable Palladium Nanoparticles in One-
Pot Domino Sonogashira-Cyclization: Regio- and Stereo-Selective Syntheses of (Z)-3-
Methyleneisoindoline-1-Ones and Furo[3,2-h]Quinolines in Water. Tetrahedron Lett.
2016, 57, 43–47. DOI: 10.1016/j.tetlet.2015.11.059. (i) Sarkar, S.; Dutta, S.; Dey, R.;
Naskar, S. A Novel Approach for Highly Regio- and Stereoselective Synthesis of (Z)-3-

SYNTHETIC COMMUNICATIONSVR 9

https://doi.org/10.1016/S0040-4020(99)00812-1
https://doi.org/10.1016/S0040-4020(99)00812-1
https://doi.org/10.1016/S0040-4020(02)00753-6
https://doi.org/10.1016/S0040-4020(02)00753-6
https://doi.org/10.1021/jo048007c
https://doi.org/10.1021/jo802196r
https://doi.org/10.1021/jo901551g
https://doi.org/10.1016/S0040-4020(99)00719-X
https://doi.org/10.1016/S0040-4020(99)00719-X
https://doi.org/10.1021/ol8021403
https://doi.org/10.1021/ol049302m
https://doi.org/10.1016/j.tet.2005.11.089
https://doi.org/10.1016/S0040-4020(00)00359-8
https://doi.org/10.1016/S0040-4020(00)00359-8
https://doi.org/10.1021/jo801219j
https://doi.org/10.1016/j.tetlet.2013.05.004
https://doi.org/10.1016/j.tetlet.2011.08.070
https://doi.org/10.1039/C4QO00338A
https://doi.org/10.1055/s-1997-1049
https://doi.org/10.1016/S0040-4039(97)01626-2
https://doi.org/10.1016/j.tetlet.2015.11.059


Methyleneisoindoline-1-Ones in Aqueous Micellar Medium. Tetrahedron Lett. 2012, 53,
6789–6792. DOI: 10.1016/j.tetlet.2012.10.001. (j) Cho, C. S.; Shim, H. S.; Choi, H. J.; Kim,
T. J.; Shim, S. C. Palladium-Catalysed Convenient Synthesis of 3-Methyleneisoindolin-1-
Ones. Synth. Commun. 2002, 32, 1821–1827. DOI: 10.1081/SCC-120004063.

[18] (a) Irudayanathan, F. M.; Noh, J.; Choi, J.; Lee, S. Copper-Catalyzed Selective Synthesis of
Isoindolin-1-Ones and Isoquinolin-1-Ones from the Three-Component Coupling of 2-
Halobenzoic Acid, Alkynylcarboxylic Acid and Ammonium Acetate. Adv. Synth. Catal.
2014, 356, 3433–3442. DOI: 10.1002/adsc.201400451. (b) Gogoi, A.; Guin, S.; Rout, S. K.;
Majji, G.; Patel, B. K. A Cu-Catalysed Synthesis of Substituted 3-Methyleneisoindolin-1-
One. RSC Adv. 2014, 4, 59902–59907. DOI: 10.1039/C4RA12782J.

[19] Dong, J.; Wang, F.; You, J. Copper-Mediated Tandem Oxidative C(sp 2 )–H/C(sp)–H
Alkynylation and Annulation of Arenes with Terminal Alkynes. Org. Lett. 2014, 16,
2884–2887. DOI: 10.1021/ol501023n.

[20] (a) Pan, J.; Xu, Z.; Zeng, R.; Zou, J. Copper(II)-Catalyzed Tandem Synthesis of Substituted
3-Methyleneisoindolin-1-Ones. Chin. J. Chem. 2013, 31, 1022–1026. DOI: 10.1002/cjoc.
201300346. (b) Munoz, S. B.; Aloia, A. N.; Moore, A. K.; Papp, A.; Mathew, T.; Fustero, S.
; Olah, G. A.; Surya Prakash, G. K. Synthesis of 3-Substituted Isoindolin-1-Ones via a
Tandem Desilylation, Cross-Coupling, Hydroamidation Sequence under Aqueous Phase-
Transfer Conditions. Org. Biomol. Chem. 2016, 14, 85–92. DOI: 10.1039/C5OB02187A. (c)
Hazarika, D.; Phukan, P. Copper-Catalyzed Stereoselective Domino Synthesis of (Z)-3-
Methyleneisoindolin-1-One. Chemistryselect 2018, 3, 2474–2478. DOI: 10.1002/slct.
201702875. (d) Villuri, B. K.; Kotipalli, T.; Kavala, V.; Ichake, S. S.; Bandi, V.; Kuo, C.-W.;
Yao, C.-F. Synthesis of Spiro Isoindolinone-Indolines and 1,2-Disubstituted Indoles from
2-Iodobenzamide Derivatives. RSC Adv. 2016, 6, 74845–74858. DOI: 10.1039/
C6RA15002K. (e) Saini, H. K.; Nandwana, N. K.; Dhiman, S.; Rangan, K.; Kumar, A.
Sequential Copper-Catalyzed Sonogashira Coupling, Hydroamination and Palladium-
Catalyzed Intramolecular Direct Arylation: Synthesis of Azepino-Fused Isoindolinones.
Eur. J. Org. Chem. 2017, 2017, 7277–7282. DOI: 10.1002/ejoc.201701379.

[21] Chary, R. G.; Dhananjaya, G.; Prasad, K. V.; Vaishaly, S.; Ganesh, Y. S. S.; Dulla, B.;
Kumar, K. S.; Pal, M. A Simple Access to N-(un)Substituted Isoquinolin-1(2H)-Ones:
Unusual Formation of Regioisomeric Isoquinolin-1(4H)-Ones. Chem. Commun. 2014, 50,
6797–6800. DOI: 10.1039/c4cc01580k.

10 R. DE AND M. K. BERA

https://doi.org/10.1016/j.tetlet.2012.10.001
https://doi.org/10.1081/SCC-120004063
https://doi.org/10.1002/adsc.201400451
https://doi.org/10.1039/C4RA12782J
https://doi.org/10.1021/ol501023n
https://doi.org/10.1002/cjoc.201300346
https://doi.org/10.1002/cjoc.201300346
https://doi.org/10.1039/C5OB02187A
https://doi.org/10.1002/slct.201702875
https://doi.org/10.1002/slct.201702875
https://doi.org/10.1039/C6RA15002K
https://doi.org/10.1039/C6RA15002K
https://doi.org/10.1002/ejoc.201701379
https://doi.org/10.1039/c4cc01580k

	Abstract
	Introduction
	Results and discussion
	Conclusion
	Experimental
	Acknowledgments
	References


