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Abstract— A facile and simple protocol for the ‘Click’
cycloaddition  of  organic  azides  with N-
propargylchloroisatine catalyzed by Cul, produces in
good yields novel of 1,4-disubstituted 1,2,3-triazoles were
obtained. Compared to the uncatalyzed cycloaddition, the
yields are significantly improved in the presence of Cul
as catalyst, without alteration of the selectivity. The
regio- and stereochemistry of the cycloadducts has been
corroborated by *H, 1*C NMR spectroscopy.
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I. INTRODUCTION

One of the research activities of our laboratory in the
domain of heterocyclic chemistry deals with the 1,3-
dipolar cycloaddition of nitrile oxides and azides as
dipoles across the double or triple bonds of dipolarophiles
[1-3]. A very recent example is the 1,3-dipolar
cycloaddition of nitrile oxides to the allyl group of 1-
allyl-5-chloro-indole-2,3-dione providing a series of
isoxazolines [4]. This versatile strategy for the synthesis
of heterocyclic compound is more and more used in
materials chemistry, drug discovery, and chemical
biology [5-7]. The synthesis of 1,2,3-triazoles is well-
known and has been thoroughly studied, since the
conception of “click chemistry” by Sharpless and co-
workers [8]. In fact, the orthogonal character vs. the
reactivity of most functional groups, complete
regioselectivity in favor of the 1,4-disustituted-1,2,3-
triazole, mild reaction conditions, and easy installation of
the required azide and terminal alkyne moieties in the
reactive partners, render the metal-promoted version of
the long-standing Huisgen 1,3-dipolar cycloaddition
reaction the most prominent technique in the click-
chemistry toolbox [9].

With applications ranging from material science to
medicinal chemistry the 1,2,3-triazole core has been
recognized as one of the most potent azoles with broad

WWwWw.ijaems.com

chemotherapeutic properties including antifungal [10],
anticancer [11], antitubercular [12], antimalarial [13],
anti-inflammatory [14], and antiviral [15] activities. Isatin
and its derivatives are currently being considered as an
important class of molecules, since many of them show
diverse biological activities such as antiviral, anticancer
[16-19], antibacterial [20, 21] and anticorrosive [22, 23]
ones [24].

In view of the importance of these classes of products, we
have designed a new class of 5-Chloroisatine derivatives
via 1,3-dipolar cycloadditions under non-catalyzed
thermal activation in ethanol in the presence of the simple
and inexpensive catalysts CuSO4 between an azide and 5-
chloro-1-(prop-2-ynyl)indoline-2,3-dione.

1. EXPERIMENTAL DETAILS
2.1. Synthesis of 5-chloro-1- (prop-2-ynyl) indoline-
2,3-dione as a dipolarophile:
The synthesis of 5-chloro-1- (prop-2-ynyl) indoline-2,3-
dione is given by the reaction of 5-chloro-1H-indole-2,3-
dione (0.2g ,1,1mmole), with 1.2 eq of propargyl
bromide using dimethylformamide (15 mL) as solvent,
under the conditions of phase transfer catalysis in the
presence of KyCOs; (0.23 g, 1.16 mmol) and a TBAB
catalyst (0.035 g, 0.10 mmol ), at room temperature, then
the mixture was evaporated under reduced pressure, the
residue reaction was treated and the product was purified
on a silica gel column (eluent: ethyl acetate/hexane) [25-
31].
5-chloro-1-(prop-2-ynyl)indoline-2,3-dione  (1): yield:
93% ; mp:166-170 °C; Ry= 0.78 (ethyl acetate / hexane:
1/2); '"H NMR (CDCl3) dppm 7.57-7.62(m, 2H, Ha/);
7.12(d, H, Har,J=6Hz); 454 (s, 2H, CHy); 2.34 (t, H,
J=3Hz). 3C NMR (CDCls;) 8ppm :181.55(C=0) ; 156.60
(N-C=0) ; 147.87, 130.07,118.50 (Cq) ; 137.80, 125.24,
112.75 (CHar) ;73.72(C=C) ;71.21(CH ); 29.59(CHy) .
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2.2. GENERAL PROCEDURES FOR THE
CLICK SYNTHESIS OF 1,2,3-TRIAZOLES 1A-3A:
To a stirring solution of equimolar amounts of azides and
5-chloro-1-(prop-2-ynyl) indoline-2,3-dione dissolved in
Ethanol and water (1:1), CuSO4 (0.5 eq) and Na-ascorbate
(1eq) were added. Stirring was continued for 6—10 hours
at 25°C, until the consumption of the starting material as
indicated by thin layer chromatography (TLC), and then
the crude was extracted with ethyl acetate and dried over
sodium sulfate. Removal of the solvent in vacuum gave
the desired 1,2,3-triazole derivatives 1a—3a which were
crystallized from ethanol.
1-((1-benzyl-1H-1,2,3-triazol-4-yl)methyl)-5-
chloroindoline-2,3-dione:(1a): vyield: 89%; mp: 140-
145°C; R=0.57 (ethyl acetate / hexane: 1/4). 'H NMR
(CDCls; 300MHz) éppm 7.32-7.29 (m, 2H, Ha); 7.26 (d,
H, Har, 4JH.H :3HZ); 7.08 (d, 2H, HAr, 4~]H—H :3HZ); 6.99-
7.03 (m, 1H, CH); 6.71-6.73 (d, 2H, Ha, *Jun =3Hz);
6.47-6.49 (m, H, Har); 5.23 (s, 2H, CHy); 4.89 (s, 2H,
CH,). ®C NMR (CDCls; 75MHz) dppm: 186.50 (C=0);
165.30 (N-C=0); 149.82, 143.25, 135.62, 130.53, 117.81
(Cq); 132.65, 131.15, 129.47, 127.66, 123.11 (CHa/)
125.65 (CH); 56.54, 43.82 (CHy).
5-chloro-1-((1-decyl-1H-1,2,3-triazol-4-
yl)methyl)indoline-2,3-dione (2a): yield: 87%; mp: 130-
135°C; R=0.55 (ethyl acetate / hexane: 1/4).. 'H NMR
(CDCls. 300MHz) éppm 7.51(m, H, Har); 7.48-7.49 (m,
2H, Ha); 7.29 (d, H, Har, *Ju.n =3Hz); 4.94(m,2H, CH,);
4.26(t, 2H, CHa, 3Ju.n =9Hz) ; 1.78-1.82(m, 2H, CHy) ;
1.17 (m, 14H,CHy), 0.83(t, 3H, CHs, 3Ju.y =6Hz). 3C
NMR (CDCls; 75MHz) éppm: 183.53 (C=0); 164.88 (N-
C=0); 147.28, 143.89, 130.32, 111.66 (Cq); 135.40,
130.11, 124.81 (CHa) 123.11 (CH); 53.36, 45.09, 32.80,
29.61, 28.56, 27.07, 22.83 (CH2)16.47 (CHs).
5-chloro-1-((1-dodecyl-1H-1,2,3-triazol-4-
yl)methyl)indoline-2,3-dione (3a): yield: 85%; mp: 135-
138°C; R=0.53 (ethyl acetate / hexane: 1/4). 'H NMR
(CDCls; 300MHz) dppm 7.51 (m, H, Has); 7.46-7.49 (m,
2H, Har ); 7.27 (d, H, Har, “Ju-n =3Hz); 4.94 (s, 2H, CHy);
4.23( t, 2H, CHz, “Ju.n =3Hz); 1.80 (t, 2H, CHa, 3Ju-n
=9Hz) ; 1.17(m, 18H, CH); 0.78 (t, 3H, CHs, *Jn+
=6Hz). 3C NMR (CDCls; 75MHz) éppm: 181.62 (C=0);
161.27 (N-C=0); 147.91, 143.67, 114.42 (Cq); 134.98,
130.95, 122.69 (CHa); 123.32 (CH); 51.87, 45.30, 37.88,
29.82, 29.61, 28.58, 27.70, 22.83 (CH2); 17.95 (CHj3).

1. RESULTS AND DISCUSSION
3.1.  Synthesis of azides:
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Azides are considered to be very important compounds in
industry and in biological application. The azide
derivatives have been used in rubber vulcanization, to
produce polymers, dyes, foam of plastics, drugs,
pesticides and herbicides [32]. Many azide compounds
have mutagenic activities [33-34]. The chemistry of
azides has therefore attracted the attention of many
chemists, then many of the azide compounds play an
important role in organic chemistry [35, 36]. One of the
most useful synthetic applications of the azides is the
preparation of 1,2,3-triazoles by the 1,3-dipolar
cycloaddition reaction of the azides with substituted
alkenes. The method of synthesis of benzyl azide and the
other azides adopted in the course of our work is
borrowed from loubinoux et al. [37]. It involves the
action of benzyl chloride/monohalogenated chains on
sodium azide in water/ethanol.

Cl N3

Acetone/ H,O

+ NaN3 B —
24h
Scheme 1
Acetone/ H,0
RBr + NaN  ——onermze, RN
24h
a:R= C10 H21
b:R= C12 H25
Scheme 2
3.2.  Cycloaddition of copper-catalyzed alkyne-azide

(CuAAQC):

As one of the best click reactions to date, the copper-
catalyzed azide-alkyne cycloaddition features an
enormous rate acceleration of 107 to 108 compared to the
uncatalyzed 1,3-dipolar cycloaddition. It succeeds over a
broad temperature range, is insensitive to aqueous
conditions and a pH range over 4 to 12, and tolerates a
broad range of functional groups. Pure products can be
isolated by simple filtration or extraction without the need
for chromatography or recrystallization [38].

The principle of this reaction is the use of the copper (1)
salts which can be generated from Cu (1) salts or Cu (II)
salts using sodium ascorbate as a reducing agent to
catalyze the cycloaddition reaction between an azide and
an alkyne makes it possible to obtain 1,4-disubstituted
1,2,3-triazole exclusively and considerably reduces the
reaction time and temperature. The use of copper (1) as a
catalyst gave rise to the copper-catalyzed 1,3-dipolar
azide/alkyne cycloaddition (CuAAC) which satisfies
many of the criteria stated by Sharpless [39, 40].
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V. CONCLUSION

In summary, we have developed a new and efficient
method for the synthesis of novel 1,2,3-triazole-
substituted with higher yields were obtained with a
significant reduction in the reaction times. The process
involves  regiospecific  cycloaddition  between a
propargylic alkyne and azides using Cul as simple
commercially available catalysts in ethanol at 25°C.

ACKNOWLEDGEMENTS
The authors would like to thank all the people who helped
to carry out this work such as *H NMR, *C NMR.

REFERENCES

[1] Wannassi, N.; Rammah, M.M.; Boudriga, S.;
Rammah, M.B.; Monnier-Jobé, K.; Ciamala, K.
Knorr, M.; Enescu, M.; Rousselin, Y.; Kubicki,
M.M. Regio- and Stereoselective 1,3-Dipolar
Cycloaddition of C-Aryl-N-phenylnitrones over (E)-
Arylidene-(2H)-indan-1-ones: Synthesis of Highly
Substituted Novel Spiro-isoxazolidines.
Heterocycles 2010, 81, 2749-2762.

[2] Boudriga, S.; Wannassi, N.; Askri, M.; Rammah,
M.E.B.; Strohmann, C. Diastereoselective synthesis
and structure of spiroisoxaziline derivatives. J. Soc.
Chim. Tunise 2009, 11, 29-36.

[3] Askri, M.; Rammah, M.; Monnier-Jobé, K.;
Ciamala, K.; Knorr, M.; Strohmann, C. Synthesis of
Some Spirochroman-4-Ones by Regioselective
[4+2] Cycloaddition Reactions. Lett. Org. Chem.
2007, 4, 221-227.

[4] Laouiti, A.; Rammah, M.; Askri, M.; Rammah,
M.E.B. 1,3-dipolar cycloaddition of arylnitrile

WWwWw.ijaems.com

oxides with ethyl 1-allyl-2-benzyl-3-0x0-2,3-
dihydro-1H-isoindole-1-carboxylates. J. Soc. Chim.
Tunis. 2014, 16, 83-88.

[5] Padwa, A.; Pearson, W.H. Synthetic Applications of
1,3-Dipolar Cycloaddition Chemistry Toward
Heterocycles and Natural Products; JohnWiley and
Sons: New York, NY, USA, 2003; Volume 59, pp.
1-940.

[6] Kolb, H.C.; Finn, M.G.; Sharpless, K.B. Click
Chemistry: Diverse Chemical Function from a Few
Good Reactions. Angew. Chem. Int. Ed. 2001, 40,
2004-2021.

[7] Padwa, A.; Huisgen, R. 1,3-Dipolar Cycloaddition
Chemistry; JohnWiley & Sons: New York, NY,
USA, 1984; Volume 1.

[8] Rostovtsev, V.V.; Green, L.G.; Fokin, V.V.;
Sharpless, K.B. A stepwise Huisgen cycloaddition
process: copper (I) catalyzed regioselective
“ligation” of azides and terminal alkynes. Angew.
Chem. Int. Ed. 2002, 41, 2596-2599.

[9] Ravi Kumar, P.; Behera, M.; Sambaiah, M.;
Kandula, V.; Payili, N.; Jaya Shree, A.; Yennam, S;
Design and Synthesis of Novel Isoxazole Tethered
Quinone-Amino Acid Hybrids. Hindawi Publish
Corp J Amino Acids. 2014, 1-14 .

[10] Aher, N.G.; Pore, V.S.; Mishra, N.N.; Kumar, A.;
Shukla, P.K.; Sharma, A.; Bhat, M.K. Synthesis and
antifungal activity of 1,2,3-triazole containing
fluconazole analogues. Bioorg. Med. Chem. Lett.
2009, 19, 759-763.

[11] Kamal, A.; Shankaraiah, N.; Devaiah, V.; Reddy,
K.L.; Juvekar, A.; Sen, S.; Kurian,. N; Zingde, S.
Synthesis of 1,2,3-triazole-linked

Page | 839


https://dx.doi.org/10.24001/ijaems.3.8.3
http://www.ijaems.com/

International Journal of Advanced Engineering, Management and Science (IJAEMS)

https://dx.doi.orq/10.24001/ijaems.3.8.3

[Vol-3, Issue-8, Aug- 2017]
ISSN: 2454-1311

pyrrolobenzodiazepine conjugates employing ‘click’
chemistry: DNA-binding affinity and anticancer
activity. Bioorg. Med. Chem. Lett. 2008, 18, 1468-
1473.

[12]Singh, B.K.; Yadav, AK.; Kumar, B.; Gaikwad,
AN.; Sinha, S.K.; Chaturvedi, V.; Tripathi, R.P.
Preparation and reactions of sugar azides with
alkynes:  Synthesis of sugar triazoles as
antitubercular agents. Carbohydr. Res. 2008, 343,
1153-1162.

[13]Guantai, E.M.; Ncokaji, K.; Egan, T.J.; Gut, J.;
Rosenthal, P.J.; Smith, P.J.; Chibale, K. Design,
Synthesis and in vitro antimalarial evaluation of
triazole-linked chalcone and dienone hybrid
compounds. Bioorg. Med. Chem. 2010, 18, 8243-
8256.

[14]Shafi, S.; Alam, M.M.; Mulakayala, N.; Mulakayala,
C.; Vanaja, G.; Kalle, A.M.; Pallu, R.; Alam, M.S.
Synthesis of novel 2-mercapto benzothiazole and
1,2,3-triazole based bis-heterocycles: Their anti-
inflammatory and anti-nociceptive activities. Eur. J.
Med. Chem. 2012, 49, 324-333.

[15] Piotrowska, D.G.; Balzarini, J.; Glowacka, I.E.
Design, synthesis, antiviral and cytostatic evaluation
of novel isoxazolidine nucleotide analogues with a
1,2,3-triazole linker. Eur. J. Med. Chem. 2012, 47,
501-509.

[16]. Kini, S.; Swain, S.; Gandhi, A. Synthesis and
Evaluation of novel Benzothiazole Derivates against
Human Cervical Cancer cell lines. Ind. J. Pharm.
Sci. 2007, 46-50.

[17] Stanton, H.L.K.; Gambari, R.; Chung, H.C.; Johny,
C.O.T.; Filly, C.; Albert, S.C.C. Synthesis and anti-
cancer activity of benzothiazole containing
phthalimide on human carcinoma cell lines. Bioorg.
Med. Chem. 2008, 16, 3626—3631.

[18]Wang, M.; Gao, M.; Mock, B.; Miller, K; Sledge,
G.; Hutchins, G.; Zheng, Q Synthesis of C-11
labelled fluorinated 2-arylbenzothiazoles as novel
potential PET cancer imaging agent. Bioorg. Med.
Chem. 2006, 14, 8599-8607.

[19]Gupta, S.; Moorthi, N.; Sanyal, U. Synthesis,
cytotoxic evaluation, in silico pharmacokinetic and
QSAR study of some benzothiazole derivatives. Ind.
J. Pharmacy Pharm. Sci. 2010, 2, 57-62.

[20] Tribak, Z. EI Amin, O. Skalli, M.K. Senhaji, O.
Kandri. Rodi, Y. Houssaini. Iraqui, M. N-alkylation
methods, Characterization and Evaluation of
antibacterial activity of some Novel 5-Chloroisatin
Derivatives Int. J. Eng Res Appl.. 2017, 7(6)21-24.

[21] Tribak, Z.; EI Amin, O.; Skalli, M.K.; Senhaji, O. ;
Kandri. Rodi, Y.; Houssaini. Iraqui, M. ; Synthesis,
Characterization, and Antibacterial Activity of Some

WWwWw.ijaems.com

Novel 5-Chloroisatin Derivatives Int. J. Eng Res
Appl. 2017, 7(6), 66-70.

[22] Tribak, Z.; Haoudi, A.; Skalli, M.K.; Kandri Rodi,
Y.; El Azzouzi, M.; Aouniti, A.; Hammouti, B.
Senhaji, O. 5-Chloro-1H-indole-2,3-dione derivative
as corrosion inhibitor for mild steel in 1M H3POy,:
weight loss, electrochemical and SEM studies.J.
Mater. Environ. Sci. 2017, 8 (1) 298-3009.

[23] Tribak, Z.; Kandri Rodi, Y.; ElImsellem, H.; Abdel-
Rahman, |.; Haoudi, A.; Skalli, M. K..; Kadmi, Y.;
Hammouti, B.; Ali Shariati, M.; Essassi, E. M. 5-
chloro-1-octylindoline-2,3-dione as a new corrosion
inhibitor for mild steel in hydrochloric acid solution
J. Mater. Environ. Sci. 2017, 8 (3) 1116-1127.

[24] Grabowska, I.; Zborowska, M Tran Nguyen, N
Dehaen, W Stulz, E. Wood, J W.; Radecka, H
Radecki. J. Int. J. Electrochem. Sci., 2014, 9, 5948—
5960.

[25] Tribak, Z. Ghibate, R. Skalli, M.K. Kandri Rodi, Y.
Mrani, D. Aouniti, A. Hammouti, B. Senhaji, O
Synthesis and Characterization of a New Cationic
Surfactant Derived from 5-Chloro-1H-indole-2,3-
dione In Aqueous Systems, Int. J. Eng Res Appl.
2017, 7 (4), 04-08.

[26] Tribak, Z.; Haoudi, A.; Kandri Rodi, Y.; ElImsellem,
H.; Skalli, M. K.; Ouzidan, Y.; Mazzah, A.; Essassi,
E.M.; Synthesis and reactivity of new heterocyclic
systems derived from 5-chloro-1H-indole-2,3-dione.
Mor. J. Chem. 2016, 4(4), 1157-1163.

[27] Tribak, Zineb.; Kandri Rodi, Youssef.; Haoudi,
Amal.; Essassi, El Mokhtar.; Capet Frédéric.;
Zouihri, Hafid 1-Benzyl-5-chloroindoline-2,3-dione.
IUCrData. 2016, 1(6) 1, x160854.

[28] Tribak, Zineb.; Kandri Rodi, Youssef.; Haoudi,
Amal.; Essassi, EI Mokhtar.; Capet Frédéric.;
Zouihri, Hafid, 1-(12-Bromododecyl)-5-
chloroindoline-2,3-dione. 1UCrData 1(6) (2016). 1,
x160971.

[29] Tribak, Zineb.; Kandri Rodi, Youssef.; Haoudi,
Amal.; Essassi, EI Mokhtar.; Capet Frédéric.;
Zouihri, Hafid, 1-Allyl-5-chloroindoline-2,3-dione.
IUCrData. 2016, 1(6), 1, x160862.

[30] Tribak, Zineb.; Kandri Rodi, Youssef.; Haoudi,
Amal.; Essassi, EI Mokhtar.; Capet Frédéric.;
Zouihri, Hafid, 5-Chloro-1-methylindoline-2,3-
dione, IUCrData. 2016, 1(6), 1, x160913.

[31] Tribak Z.; Ghibate, R.; Skalli M. K.; Kandri Rodi,
Y.; Senhaji, O.; Experimental and Theoretical Study
for Corrosion Inhibition in 1M HCI Solution by New
5-Chloroisatin Derivative Inter. J. Sci. Tech. Eng.
2016, 3,257- 262.

Page | 840


https://dx.doi.org/10.24001/ijaems.3.8.3
http://www.ijaems.com/

International Journal of Advanced Engineering, Management and Science (IJAEMS) [Vol-3, Issue-8, Aug- 2017]
https://dx.doi.orq/10.24001/ijaems.3.8.3 ISSN: 2454-1311

[32] Sander, C.; Muehlbauer F.J. Mutagenic effects of
sodium azide and gamma irradiation in Pisum,
Environ. Exp. Bot., 1977, 17, 43-47.

[33]El Idrissi, M.; Zoubir , M.; Zeroual, A.; El Ajlaoui ,
R.; El Haib , A.; Benharref, A.; Elhajbi A.; a
theoretical study of the mechanism and
regioselectivity of the 1,3-dipolar cycloaddition
reaction of azides with alkynes. J. Mar. Chim.
Heterocycl. 2016, (15) 1, 145-151.

[34]Scriven, E. F. V.; Turnbull, K.; Azides: their
preparation and synthetic uses. Chem. Rev. 1988,
88 (2), 297-368.

[35] Sultan. Abu-Orabi, T.; Salehb, M.; Al-Momania, L.;
Jibrila , I.; Yousef. Y. Synthesis of Mono- and Bis-
Triazoles via 1,3-Dipolar Cycloaddition Reactions
of Azide Derivatives with Naphtho- and
Benzoquinone, Jordan. J. Chem. 2006, (2)1, 109-
120.

[36]Ren, W.; Zhao, Q.; Zheng, C.; Zhao, Q.; Guo, L.;
Huang. W.; Efficient Synthesis of Fully Substituted
Pyrrolidine-Fused 3-Spirooxindoles via 1,3-Dipolar
Cycloaddition of Aziridine and 3-Ylideneoxindole.
Molecules. 2016, 21, 1113.

[37] Loubinoux. B.; LucColin. J.; Antonot-Colin. B.;
Synthesis  of  ethyl  3-alkyl-4-oxochroman-3-
carboxylates and their conversion to some
derivatives Tetrahedron. 1987, 43, 93-100.

[38] Das, R. ; Majumdar N. ; Lahiri. A.; a review on 1,3-
dipolar cycloaddition reactions in bioconjugation
and its importance in pharmaceutical chemistry. int j
res pharma chemi 2014, 4(2), 467-472.

[39] Tornge., C. W., Christensen , C. Meldal M.,
Peptidotriazoles on Solid Phase: [1,2,3]-Triazoles
by Regiospecific Copper(l)-Catalyzed 1,3-Dipolar
Cycloadditions of Terminal Alkynes to Azides J.
Org. Chem. 2002, 67,3057.

[40]Li. L; Zhang. Z.; Development and Applications of
the Copper-Catalyzed Azide-Alkyne Cycloaddition
(CuAAC) as a Bioorthogonal Reaction. Molecules.
2016, 2, 1393.

www.ijaems.com Page | 841



https://dx.doi.org/10.24001/ijaems.3.8.3
http://www.ijaems.com/
http://www.sciencedirect.com/science/journal/00404020

