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Introduction
Heterocycles play an important role in biochemical processes 

and, therefore, they are very frequently found as substructures 
in numerous pharmaceutical products [1]. Among them, 1,2,3- 
and 1,2,4-triazoles are known to possess remarkable biological 
properties as antitumor, antiviral, anti-inflammatory, analgesic, 
antifungal or antibacterial agents [2]. Nowadays, click chemistry 
[3] represents a pivotal tool in the discovery of new therapeutic 
compounds and in medicinal chemistry, since it allows 
molecular diversity in a direct, precise and selective manner. 
[4] In particular, the Huisgen 1,3-dipolar cycloaddition of azides 
and alkynes [5] have become a synthetic cornerstone, the 
paramount discovery by the groups of Meldal [6] and Sharpless 
[7] of its copper(I)-catalysed version (CuAAC). [8] This powerful 
methodology, which is considered the paradigm of a click 
reaction, gives a straight access into the 1,2,3-triazole moiety 
with high reliability and selectivity. This particular nucleus is 
used as a robust linker of complexes On the other hand, owing  

 
to our dedication to study and understand the reactivity of 
active metals and nanoparticles, [9] molecular architectures of 
significance in different fields, and especially in synthetic routes 
to bioactive molecules [10]. Copper nanoparticles (CuNPs) were 
formed either from CuCl22H2O or anhydrous CuCl2 under the 
aforementioned conditions. These CuNPs (10 mol%) effectively 
catalysed the 1,3-dipolar cycloaddition of organic azides and 
terminal alkynes in remarkably short reaction times (10-120 
min) [11], the CuNPs underwent dissolution under the reaction 
conditions (Et3N, THF, 65 ºC) the same could not be reused. In 
order to overcome this inconvenience, supported catalysts based 
on CuNPs were developed for better recyclability and stability 
than the unsupported counterparts. [12] In this sense, a catalyst 
consisting of oxidized copper nanoparticles on activated carbon, 
readily prepared under mild conditions, which manifested a 
high versatility in the multicomponent Huisgen 1,3-dipolar 
cycloaddition in water. [13] The organic halides, azides as 
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Abstract

A variety of potentially biological active multi component green synthesis of Bis-pyrrol indoline-2-ones triazoles possessing N- alkyl 
furan/ N- alkyl thiophene /N- alkyl pyrrol by catalysed Cu-NPs on activated carbon in water involving green synthetic technology have been 
developed. It involves in three steps. The first step involves the synthesis of 1-prop-2-ynyl indoline-2,3-dione(3) from indoline -2,3-dione and 
3-chloropropanone(2). The intermediate1-prop-2-ynyl indoline-2,3-dione(3) was converted into 1-((1-furan/thiophene/pyrrol/phenyl/4-
methyl phenyl/4-fluoro phenyl/4- trifluro methyl phenyl/4-nitro phenyl)-2-yl)methyl)-1H-1,2,3-triazol-4-yl)methyl)indiline-2,3-dione (5a-h) by 
1,3-dipolar cyclo addition with 2-bromo methyl-1H-furan/ 2-bromo methyl-1H-thiophene/ 2-bromo methyl-1H-pyrrol benzyl bromide/4-methyl 
benzyl bromide/4-fluoro benzyl bromide/4-tri fluoro benzyl bromide/4- nitro benzyl bromide (4a-h) catalysed by Cu-NPs on activated carbon 
catalysed click reaction in neat water depicted in step-2. The step three involves green synthesis of 1-((1-furan/thiophene/pyrrol/phenyl/4-
methyl phenyl/4-fluoro phenyl/4- trifluro methyl phenyl/4-nitro phenyl)-2-yl)methyl)-1H-1,2,3-triazol-4-yl)methyl) -3,3-di(1H-pyrrol-2-yl)
indoline-2-ones(7a-h) from 1-((1-1-((1-furan/ thiophene/pyrrol/phenyl/4-methyl phenyl/4-fluoro phenyl/4- trifluro methyl phenyl/4-nitro 
phenyl)-2-yl)-2-yl)methyl)-1H-1,2,3-triazol-4-yl)methyl)indiline-2,3-dione(5a-h) and pyrrol (6) in presence of selected ionic liquid. The newly 
synthesized triazoles (7a-h) were characterized by spectral analysis. The synthetic route was shown in scheme-1. Antimicrobial activity of 7a-h 
was studied in presence of Ag NPs by disk diffusion method. 

Keywords: Click Reaction; (Bmim) Oh (1-Butyl-3-Methylimidazolinium Hydroxide) Bis-Pyrrol Indoline Triazoles; Cu-Nps; Eco-Friendly 
Synthesis; Ag-Nps.

http://dx.doi.org/10.19080/omcij.2017.04.555630
http://juniperpublishers.com
http://juniperpublishers.com/omcij
http://juniperpublishers.com/omcij/
http://juniperpublishers.com/omcij/


How to cite this article: B Saritha, P Venkata, D Madhavi, LK Ravindranath. Multi Component Green Synthesis of Bis-Pyrrol Indoline-2-Ones Triazoles 
Catalysed By Cu NPS on Activated Carbon in Water. Organic & Medicinal Chem IJ. 2017; 4(1): 555630. DOI: 10.19080/OMCIJ.2017.04.555630.002

Organic and Medicinal Chemistry International Journal 

aryldiazonium salts, anilines, epoxides and alkene, were proven 
to be appropriate substrates in this process. In order to expand 
the applicability of this methodology, we have reported here 
in our results on the multicomponent synthesis of an array 
of 1,2,3-triazoles, derived from some natural products and a 
synthetic one, with potential biological activity.

Bis Pyrrol-2-yl-indoline-2ones derivatives have been 
drawing the attention of synthetic organic chemists due to their 
wide spectrum of biological properties [14]. 3,3-Diaryloxindoles 
known to exhibit a wide range of biological activities such as 
antibacterial [15], antiprotozoal [16], anti-inflammatory [17] 
and anticancer activity [18]. A reaction which involves ionic 
liquids as catalysts [19] and /or media [20] in reactions have 
been widely used in organic Trans formations due to their 
advantages such as good solvating ability, negligible vapor 
pressure, high polarity and ease of work-up. [Bmim]OH (1-butyl-
3-methylimidazolinium hydroxide) is one such task-specified 
ionic liquid which acts as reaction medium as well as a basic 
catalyst and has got varied applications [21] in the field of 
synthetic methodology development. In view of our continued 
interest in indoles [22] and the development of green procedures 
for the synthesis of diverse heterocyclic compounds of biological 
significance, we now report a simple and efficient method for the 
synthesis and use of Cu NPs of Bis-Pyrrol indoline triazoles 7a-h 
using [Bmim] OH as a task-specific ionic liquid.

Experimental Section
Melting points were obtained with a Reichert Thermovar 

apparatus and are un corrected. Infrared analysis was performed 
with a Jasco 4100LE (Pike MIRacle ATR) spectrophotometer; 
wavenumbers are given in cm-1. NMR spectra were recorded 
on Bruker Avance 400 spectrometers (400 MHz for 1H NMR; 
100 MHz for 13C NMR); chemical shifts are given in (δ) parts 
per million and coupling constants (J) in Hertz. Activated 
charcoal (Norit CA1, Aldrich), and sodium azide (Across) were 
commercially available. All the starting materials and other 
reagents were commercially available of the best grade (Aldrich) 
and were used without further purification. THF was dried 
in a Sharlab PS-400-3MD solvent purification system using an 
alumina column. Propargylation of the substrates was done 
following a literature procedure [23].

General Procedure for the synthesis of (3):
To a stirred suspension of sodium hydroxide (1.0 g, 42 m 

mol, and 1:2 eq.) in THF (25 ml) at room temperature, Indole-
2,3-dione(1) was added at room temperature and the reaction 
mixture was stirred at same temperature for 30 min, 3-chloro 
-1-propyne (7.01 g, 42.0 mmol, 1:2 eq) was added drop wise to 
the stirring solution and the reaction mixture was stirred for an 
additional 3 hr. The progress of the reaction was monitored by 
TLC with hexane and ethyl acetate (7:3) as mobile phase, after 
completion of the reaction, the reaction mixture was poured 
on to cooled water, then extracted with ethyl acetate twice 

(2×20M). The combined organic layer was washed with water, 
brine, dried over anhydrous sodium sulphate and the solvent 
was removed under reduced pressure to get crude compound of 
(3), then the crude compound was purified by silica gel column 
chromatography, eluted with 5% EtOAc and 95% pet ether to 
afford pure 1-prop-2-ynyl indoline-2,3-dione(3). The yield of 
the compound was 70% with melting point 139-1410C. The 
structure of compound was characterized by spectral data (IR 
and 1H-NMR,) and elemental analysis.

Spectral data of Compound (3):
The IR(KBr) spectra of 1-Prop-2-ynyl indoline-2,3-dione(3) 

was recorded in the range of 4000-400 cm-1 in KBr pellet 
reflect the molecular structure and showed the characteristics 
bands 3250 cm-1 (C ≡C-H str.),2861 and 2841 cm-1(Aliphatic 
CH str.),2150 cm-1 (C ≡ C str.),1743 cm-1 and 1691 cm-1(C=O 
of indoline 2,3-dione) and 1294 cm-1 (C-N str, of indoline 
2,3-dione). 1H-NMR (400MHz, DMSO-d6) spectrum of 1-Prop-
2-ynyl indoline-2,3-dione(3) was recorded in DMSO-d6 showed 
the signals at PPm 7.19-7.83 (m,4H,Ar-H protons), 3.70 
(s, 2H,CH2 attached to (nitrogen of indoline-2,3-dione) and 
2.25(s, H, acetylinic-CH proton) Anal. Caled.(%) for C11H7NO2: 
C:71.35,H:3.78,N:7.56, found C: 69.25,H:2.95,N:6.75.

General procedure for the synthesis of (5a-h):
A mixture of NaN3 (72 mg. 1.1mmol) 2- bromo methyl 

furan(4a)/ 2-bromo methyl thiophene(4b)/ 2-bromo methyl 
pyrrol (4c) (1m mol) benzyl bromide/4-methyl benzyl 
bromide/4-fluoro benzyl bromide/4-tri fluoro benzyl bromide/4- 
nitro benzyl bromide and1- prop-2-ynyl indoline-2,3-dione(3) 
(1 m mol) were added to a suspension of Cu NPs/C (20mg. 0.5 
mol% Cu) in H2O (2mL) . The reaction mixture was warmed to 
700C and monitored by TLC and /or GLC until total conversion of 
the starting materials. Water (30 mL) was added to the resulting 
mixture, followed by extraction with EtoAc (3×10 mL). The 
collected organic phases were dried with anhydrousMgSO4 and 
the solvent was removed in vacuum to give the corresponding 
(5a-h) which were purified by recrystellisation in EtoAc.

Spectral data for the Compound-5a:
1-((1-furan-2-yl)methyl)-1H-1,2,3-triazole-4-yl) methyl) 

indoline-2,3-dione(5a),Yield 70%, M.P-154-1560C,IR-(KBr) 
2861 and 2841 cm-1(Aliphatic CH str.),1743-1691 cm-1(C=O 
of indoline 2,3-dione) and 1294 cm-1 (C-N str, of indoline 
2,3-dione), 1500,1250,1000,850 cm-1 (Characteristics of 
furan signals),3030,1500,1100,810,720 cm-1 (Characteristics 
of 1,2,3-triazole system),1H-NMR (400MHz, DMSO-d6) 
spectrum of 1-((1-furan-2-yl)methyl)-1H-1,2,3-triazole-4-yl) 
methyl) indoline-2,3-dione, (5a) was recorded in DMSO-d6 
showed the signals at PPm 6.18-7.83(m,7H,C6H4and C4H3 
rings),2.35(s,2H,CH2-flankedbetween indolone nucleus and 
1,2,3-triazole system), 4.84 (s, 2H, CH2-flanked between1,2,3-
triazole system and furan ring.7.17(s,H,1,2,3-triazole 
ring),7.21(unequal doublet, H,CH attached to oxygen atom of furan 
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ring). Anal. Caled.(%) for C18H19N4O3: C:63.52,H:5.92,N:16.46, 
found C:61.31,H:4.82,N:14.23.

Spectral data for the Compound-5b:
1-((1-thiophene-2-yl)methyl)-1H-1,2 ,3-tr iazole-4-

yl) methyl) indoline-2,3-dione(5b), Yield70% M.P-154-
1560C,IR-(KBr) 2861 and 2841cm-1(Aliphatic CH str.),1743-
1691cm-1 (C=O) of indoline 2,3-dione) and 1294 cm-1 (C-N 
str, of indoline 2,3-dione), 3100,1400,1100,850,700 cm-1 
(Characteristics of thiophene signals),3030,1500,1100,810,720 
cm-1 (Characteristics of 1,2,3-triazole system),1H-NMR 
(400MHz, DMSO-d6) spectrum of 1-((1-thiophene-2-yl) 
methyl)-1H-1,2,3-triazole-4-yl) methyl) indoline-2,3-dione, 
(5b) was recorded in DMSO-d6 showed the signals at PPm 
6.18-7.83(m,7H,C6H4and C4H3 rings),2.35(s,2H,CH2-flanked 
between indolone nucleus and 1,2,3-triazole system), 4.84 (s, 
2H, CH2-flanked between1,2,3-triazole system and thiophene 
ring), 7.17(s,H,1,2,3-triazole ring),6.91(unequal doublet 
,H,CH attached to sulphur atom of thiophene ring). Anal. 
Caled.(%) for C18H19N4O2 S: C:60.65,H:5.66,N:15.72, found 
C:58.34,H:3.33,N:13.41.

Spectral data for the Compound-5c:
1-((1-pyrrol-2-yl)methyl)-1H-1,2,3-triazole-4-yl) methyl) 

indoline-2,3-dione(5c), Yield70% M.P-154-1560C,IR-(KBr) 
2861 and 2841cm-1(Aliphatic CH str.),1743-1691cm-1 (C=O) 
of indoline 2,3-dione) and 1294 cm-1 (C-N str. of indoline 
2,3-dione), 1600, 1400, 3500, 720 cm-1 (Characteristics of 
pyrrol signals),3030,1500,1100,810,720 cm-1 (Characteristics 
of 1,2,3-triazole system),1H-NMR (400MHz, DMSO-d6) 
spectrum of 1-((1-pyrrol-2-yl) methyl)-1H-1,2,3-triazole-4-
yl) methyl) indoline-2,3-dione, (5c) was recorded in DMSO-d6 
showed the signals at PPm 6.18-7.83(m,7H,C6H4and C4H3 

rings),2.35(s,2H,CH2-flanked between indolone nucleus and 
1,2,3-triazole system), 5.03 (s, 2H, CH2-flanked between1,2,3-
triazole system and pyrrol ring), 7.17(s,H,1,2,3-triazole 
ring),6.91(unequal doublet ,H,CH attached to NH atom of pyrrol 
ring). Anal. Caled.(%) for C18H20N5O2: C:63.89,H:5.96,N:20.76, 
found C:58.44,H:3.53,N:18.43

Spectral data for the Compound-5d:
1-((1-phenyl-2-yl)methyl)-1H-1,2,3-triazole-4-yl) methyl) 

indoline-2,3-dione(5d), Yield 70%,M.P-154-1560C,IR-(KBr) 
2861 and 2841cm-1(Aliphatic CH str.),1743-1691cm-1 (C=O) 
of indoline 2,3-dione) and 1294 cm-1 (C-N str. of indoline 
2,3-dione), 3000,2000-1600,1500,1000 cm-1 (Characteristics of 
phenyl signals),3030,1500,1100,810,720 cm-1 (Characteristics 
of 1,2,3-triazole system),1H-NMR (400MHz, DMSO-d6) 
spectrum of 1-((1-phenyl-2-yl) methyl)-1H-1,2,3-triazole-4-
yl) methyl) indoline-2,3-dione, (5d) was recorded in DMSO-d6 
showed the signals at PPm 6.18-7.83(m,7H,C6H4and C4H3 
rings),2.35(s,2H,CH2-flanked between indolone nucleus and 
1,2,3-triazole system), 5.03 (s, 2H, CH2-flanked between1,2,3-
triazole system and phenyl ring), 7.17(s,H,1,2,3-triazole 

ring),6.36(unequal doublet ,H,CH attached to NH atom of phenyl 
ring). Anal. Caled.(%) for C20H20N4O2:C:68.95,H:5.79,N:16.08, 
found C:57.43,H:4.56,N:14.06.

Spectral data for the Compound-5e:
1-((1-(4-methylphenyl-2-yl)methyl)-1H-1,2,3-triazole-4-yl) 

methyl) indoline-2,3-dione(5e), Yield70% M.P-154-1560C,IR-
(KBr) 2861 and 2841cm-1 (Aliphatic CH str.),1743-1691cm-1 
(C=O) of indoline 2,3-dione) and 1294 cm-1 (C-N str. of indoline 
2,3-dione), 3200, 2950, 1600-1500, 1100 cm-1(Characteristics 
of 4-methyl phenyl signals), 3030, 1500, 1100, 810, 720 cm-1 
(Characteristics of 1,2,3-triazole system),1H-NMR (400MHz, 
DMSO-d6) spectrum of 1-((1-4-methyl phenyl -2-yl) methyl)-
1H-1,2,3-triazole-4-yl) methyl) indoline-2,3-dione, (5e) 
was recorded in DMSO-d6 showed the signals at PPm 
7.00-7.5(m,9H,C6H4and C6H5 rings),2.35(s,2H,CH2-flanked 
between indolone nucleus and 1,2,3-triazole system), 4.99 (s, 
2H, CH2-flanked between1,2,3-triazole system and benzene 
ring), 7.30(s,H,1,2,3-triazole ring), Anal. Caled.(%) for C21H22NO2: 
C:69.59,H:6.12,N:15.46, found C:66.48,H:5.10,N:14.23.

Spectral data for the Compound-5f:
1-((1-(4-fluorophenyl-2-yl)methyl)-1H-1,2,3-triazole-4-yl) 

methyl) indoline-2,3-dione (5f),Yield70% M.P-154-1560C,IR-
(KBr) 2861 and 2841cm-1(Aliphatic CH str.),1743-1691cm-1 
(C=O) of indoline 2,3-dione) and 1294 cm-1 (C-N str. of indoline 
2,3-dione), 3000,1600,1500, 1210, 900,750cm-1(Characteristics 
of 4-fluorophenyl signals),3030,1500,1100,810,720 cm-1 
(Characteristics of 1,2,3-triazole system),1H-NMR (400MHz, 
DMSO-d6) spectrum of 1-((1-4-fluorophenyl -2-yl) methyl)-
1H-1,2,3-triazole-4-yl) methyl) indoline-2,3-dione, (5f) 
was recorded in DMSO-d6 showed the signals at PPm 
7.00-7.5(m,9H,C6H4and C6H5 rings), 2.35(s,2H,CH2-flanked 
between indolone nucleus and 1,2,3-triazole system), 4.99 (s, 2H, 
CH2-flanked between1,2,3-triazole system and benzene ring), 
7.30(s,H,1,2,3-triazole ring), Anal. Caled.(%) for C20H22N4O2: 
C:65.56,H:5.23,N:15.29, found C:63.33,H:4.12,N:13.15.

Spectral data for the Compound-5g:
1-((1-(4-trifluorophenyl-2-yl)methyl)-1H-1,2,3-triazole-

4-yl) methyl) indoline-2,3-dione (5g),Yield70% M.P-154-
1560C,IR-(KBr) 2861 and 2841cm-1(Aliphatic CH str.),1743-
1691cm-1 (C=O) of indoline 2,3-dione) and 1294 cm-1 (C-N 
str. of indoline 2,3-dione), 1350-1150,1000,1550,850,750 
(Characteristics of 4-trifluorophenyl signals),3030, 1500, 1100, 
810,720cm-1 (Characteristics of 1,2,3-triazole system),1H-NMR 
(400MHz, DMSO-d6) spectrum of 1-((1-4-tri fluorophenyl -2-
yl) methyl)-1H-1,2,3-triazole-4-yl) methyl) indoline-2,3-dione, 
(5g) was recorded in DMSO-d6 showed the signals at PPm 
7.00-7.5(m,9H,C6H4and C6H5 rings), 2.35(s,2H,CH2-flanked 
between indolone nucleus and 1,2,3-triazole system), 4.99 (s, 2H, 
CH2-flanked between1,2,3-triazole system and benzene ring), 
7.30(s,H,1,2,3-triazole ring), Anal. Caled.(%) for C21H19N4O2: 
C:60.57,H:4.60,N:13.46, found C:58.46,H:2.30,N:11.23.
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Spectral data for the Compound-5h:
1-((1-(4-nitrophenyl-2-yl)methyl)-1H-1,2,3-triazole-4-yl) 

methyl) indoline-2,3-dione (5h), Yield70% M.P-154-1560C,IR-
(KBr) 2861 and 2841cm-1(Aliphatic CH str.),1743-1691cm-1 

(C=O) of indoline 2,3-dione) and 1294 cm-1 (C-N str. of 
indoline 2,3-dione), 3100, 2900, 1620, 1420,1000,850,800cm-

1 (Characteristics of 4-nirophenyl signals),3030, 1500, 1100, 
810,720cm-1 (Characteris tics of 1,2,3-triazole system),1H-NMR 
(400MHz, DMSO-d6) spectrum of 1-((1-4-tri fluorophenyl -2-
yl) methyl)-1H-1,2,3-triazole-4-yl) methyl) indoline-2,3-dione, 
(5g) was recorded in DMSO-d6 showed the signals at PPm 
7.00-7.5(m,9H,C6H4and C6H5 rings), 2.35(s,2H,CH2-flanked 
between indolone nucleus and 1,2,3-triazole system), 4.99 (s, 2H, 
CH2-flanked between1,2,3-triazole system and benzene ring), 
7.30(s,H,1,2,3-triazole ring), Anal. Caled.(%) for C20H19N5O4: 
C:61.06,H:4.87,N:17.80, found C:57.03,H:2.43,N:14.12.

General procedure for the synthesis of (7a-h):
A mixture of 1-((1- furan/thiophene/pyrrol/phenyl/4-

methyl phenyl/4-fluoro phenyl/4- trifluro methyl phenyl/4-nitro 
phenyl)-2-yl)methyl)-1H-1,2,3-triazol-4-yl)methyl)indiline-
2,3-dione/1-((1-thiophene-2-yl)methyl)-1H-1,2,3-triazol-4-yl)
methyl)indoline-2,3-diones(5a-h) (1.0 mmol) and pyrrol (6, 
2.00 mmol) and [Bmim]OH (10 ml) was heated at 1000 C until 
the completion of reaction as checked by TLC. To the resulting 
oily reaction mixture was added ethanol (10 ml) to force out 
the crude product from the polar ionic liquid reaction medium. 
The separated solid mass was collected by filtration and dried in 
oven to obtain crude (7a-h). The latter, were recrystallized from 
ethanol to get the pure (7a-h). The filtrate consisting of the ionic 
liquid and ethanol were evaporated to remove ethanol and the 
recovered ionic liquid was reused for subsequent reactions. To 
compensate for the loss of some ionic liquid during the work up 
procedure, an amount (5 ml) of fresh [Bmim] OH was added after 
the 4 runs of the reactions.

Spectral data for the Compound-7a:
1-((1-(1-furan-2-yl)methyl)-1H-1,2,3-triazol-4-yl)methyl)-

3,3-di(1H-pyrrol-2-yl) indoline -2-one(7a), Yield 70%, M.P-154-
1560C,IR-(KBr) 2861 and 2841 cm-1(Aliphatic CH str.),1743-
1691 cm-1(C=O of indoline 2,3-dione) and 1294 cm-1 (C-N str, of 
indoline 2,3-dione), 1500,1250,1000,850 cm-1 (Characteristics of 
furan signals),3030,1500,1100,810,720 cm-1 (Characteristics of 
1,2,3-triazole system),3500,1600,1400,720cm-1(Characteristics 
of pyrrol signals) 1H-NMR (400MHz, DMSO-d6) spectrum of 
1-((1-(1-furan-2-yl)methyl)-1H-1,2,3-triazol-4-yl)methyl)-
3,3-di(1H-pyrrol-2-yl) indoline -2-one(7a), was recorded in 
DMSO-d6 showed the signals at PPm 7.0-7.50(m,7H,C6H4and 
C4H3 rings),5.90-6.95(m,6H,bis-pyrrol ring),2.35(s,2H,CH2-
flankedbetween indolone nucleus and 1,2,3-triazole system), 
4.84 (s, 2H, CH2-flanked between1,2,3-triazole system and furan 
ring.7.17(s,H,1,2,3-triazole ring),7.21(unequal doublet, H,CH 
attached to oxygen atom of furan ring). Anal. Caled.(%) for 

C11H7NO2: C:71.35,H:3.78,N:7.56, found C: 69.25,H:2.95,N:6.75.

Spectral data for the Compound-7b:
1-((1-(1-thiophene-2-yl)methyl)-1H-1,2,3-triazol-4-yl)

methyl)-3,3-di(1H-pyrrol-2-yl) indoline -2-one(7b), Yield 70%, 
M.P-154-1560C,IR-(KBr) 2861 and 2841 cm-1(Aliphatic CH 
str.),1743-1691 cm-1(C=O of indoline 2,3-dione) and 1294 cm-1 

(C-N str, of indoline 2,3-dione), 3100,1400,1100,850,700 cm-1 
(Characteristics of thiophene signals), 3500,1600,1400,720cm-

1(Characteristics of pyrrol signals)3030,1500,1100,810,720 
cm-1 (Characteristics of 1,2,3-triazole system),1H-NMR (400MHz, 
DMSO-d6) spectrum of 1-((1-(1-thiophene-2-yl)methyl)-1H-
1,2,3-triazol-4-yl)methyl)-3,3-di(1H-pyrrol-2-yl) indoline -2-one 
(7b), was recorded in DMSO-d6 showed the signals at PPm 
7.0-7.50(m,7H,C6H4and C4H3 rings),5.90-6.95(m,6H,bis-pyrrol 
ring),2.35(s,2H,CH2-flankedbetween indolone nucleus and 
1,2,3-triazole system), 4.99 (s, 2H, CH2-flanked between1,2,3-
triazole system and thiophene ring.7.17(s,H,1,2,3-triazole 
ring),6.91(unequal doublet, H,CH attached to sulphur atom of 
thiophene ring).

Spectral data for the Compound-7c:
1-((1-(1-pyrrol-2-yl)methyl)-1H-1,2,3-triazol-4-yl)methyl)-

3,3-di(1H-pyrrol-2-yl) indoline -2-one(7c), Yield 70%, M.P-154-
1560C,IR-(KBr) 2861 and 2841 cm-1(Aliphatic CH str.),1743-
1691 cm-1(C=O of indoline 2,3-dione) and 1294 cm-1 (C-N str, of 
indoline 2,3-dione), 1600,1400,3500,720 cm-1 (Characteristics 
of pyrrol signals),3030,1500,1100,810,720 cm-1 (Characteristics 
of 1,2,3-triazole system),1H-NMR (400MHz, DMSO-d6) spectrum 
of 1-((1-(1-pyrrol-2-yl)methyl)-1H-1,2,3-triazol-4-yl)methyl)-
3,3-di(1H-pyrrol-2-yl) indoline -2-one (7c), was recorded in 
DMSO-d6 showed the signals at PPm 7.0-7.50(m,7H,C6H4and 
C4H3 rings),5.90-6.95(m,9H,tri-pyrrol ring),2.35(s,2H,CH2-
flankedbetween indolone nucleus and 1,2,3-triazole system), 
5.03 (s, 2H, CH2-flanked between1,2,3-triazole system and pyrrol 
ring. 6.36(s,H,1,2,3-triazole ring),6.91(unequal doublet, H,CH 
attached to NH atom of pyrrol ring).

Spectral data for the Compound-7d:
1-((1--phenyl-2-yl)methyl)-1H-1,2,3-triazol-4-yl)methyl)-

3,3-di(1H-pyrrol-2-yl) indoline -2-one(7d), Yield 70%, M.P-154-
1560C,IR-(KBr) 2861 and 2841 cm-1(Aliphatic CH str.),1743-
1691 cm-1(C=O of indoline 2,3-dione) and 1294 cm-1 (C-N 
str, of indoline 2,3-dione), 3000,2000-1600,1500,1000 cm-1 

(Characteristics of phenyl signals),3500,1600,1400,720cm-1 

(Characteristics of pyrrol signals), 3030,1500,1100,810,720 
cm-1 (Characteristics of 1,2,3-triazole system),1H-NMR (400MHz, 
DMSO-d6) spectrum of 1-((1-(1-phenyl-2-yl)methyl)-1H-1,2,3-
triazol-4-yl)methyl)-3,3-di(1H-pyrrol-2-yl) indoline -2-one 
(7d), was recorded in DMSO-d6 showed the signals at PPm 
7.0-7.50(m,9H,C6H4and C6H5 rings),5.90-6.95(m,6H,bis-pyrrol 
ring),2.35(s,2H,CH2-flankedbetween indolone nucleus and 
1,2,3-triazole system), 2.35 (s, 2H, CH2-flanked between1,2,3-
triazole system and phenyl ring. 7.42(s,H,1,2,3-triazole ring). 
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Anal. Caled.(%) for C30H34N6O: C:72.85,H:6.93,N:16.99, found 
C:70.43,H:5.52,N:14.54.

Spectral data for the Compound-7e:
1-((1-(4-methylphenyl-2-yl)methyl)-1H-1,2,3-triazol-4-yl)

methyl)-3,3-di(1H-pyrrol-2-yl) indoline-2-one(7e), Yield 70%, 
M.P-154-1560C,IR-(KBr) 2861 and 2841 cm-1(Aliphatic CH 
str.),1743-1691 cm-1(C=O of indoline 2,3-dione) and 1294 cm-1 
(C-N str. of indoline 2,3-dione), 3200,2900,1600,1500,1100-
1000cm-1 (Characteristics of 4-methyl phenyl signals), 
3500,1600,1400,720cm-1(Characteristics of pyrrol 
signals),3030,1500,1100,810,720 cm-1 (Characteristics of 
1,2,3-triazole system),1H-NMR (400MHz, DMSO-d6) spectrum 
of(( 1-(1-(4-methyl phenyl-2-yl)methyl)-1H-1,2,3-triazol-
4-yl)methyl)-3,3-di(1H-pyrrol-2-yl) indoline -2-one (7e), 
was recorded in DMSO-d6 showed the signals at PPm 
7.0-7.50(m,9H,C6H4and C6H5 rings),5.90-6.95(m,6H,bis-pyrrol 
ring),2.35(s,2H,CH2-flankedbetween indolone nucleus and 
1,2,3-triazole system), 2.35 (s, 2H, CH2-flanked between1,2,3-
triazole system and4-methyl phenyl ring). 7.42(s,H,1,2,3-triazole 
ring). Anal. Caled.(%) for C31H36N6O: C:73.20, H:7.13,N:16.52, 
found C:71.12,H:5.11,N:14.31.

Spectral data for the Compound-7f:
1-((1-(4-fluoro phenyl-2-yl)methyl)-1H-1,2,3-triazol-

4-yl)methyl)-3,3-di(1H-pyrrol-2-yl) indoline-2-one(7f), 
Yield 70%, M.P-154-1560C,IR-(KBr) 2861 and 2841 cm-
1(Aliphatic CH str.),1743-1691 cm-1(C=O of indoline 
2,3-dione) and 1294 cm-1 (C-N str. of indoline 2,3-dione), 
3000,1600,1500,1210,900,750cm-1 (Characteristics of 4-fluoro 
phenyl signals), 3500, 1600, 1400, 720cm-1(Characteristics of 
pyrrol signals), 3030,1500,1100,810,720 cm-1 (Characteristics 
of 1,2,3-triazole system),1H-NMR (400MHz, DMSO-d6) 
spectrum of(( 1-(1-(4-fluoro phenyl-2-yl)methyl)-1H-1,2,3-
triazol-4-yl)methyl)-3,3-di(1H-pyrrol-2-yl) indoline -2-one 
(7f), was recorded in DMSO-d6 showed the signals at  PPm 
7.0-7.50(m,9H,C6H4and C6H5 rings),5.90-6.95(m,6H,bis-pyrrol 
ring),2.35(s,2H,CH2-flankedbetween indolone nucleus and 
1,2,3-triazole system), 2.35 (s, 2H, CH2-flanked between1,2,3-
triazole system and4-fluoro phenyl ring). 7.42(s,H,1,2,3-triazole 
ring). Anal. Caled.(%) for C30H33N6O: C:70.29, H:6.49, N:16.39, 
found C:68.15,H:4.25,N:14.24.

Spectral data for the Compound-7g:
1-((1-(4-tri fluoro phenyl-2-yl)methyl)-1H-1,2,3-

triazol-4-yl)methyl)-3,3-di(1H-pyrrol-2-yl) indoline-2-
one(7g), Yield 70%, M.P-154-1560C,IR-(KBr) 2861 and 
2841 cm-1(Aliphatic CH str.),1743-1691 cm-1(C=O of indoline 
2,3-dione) and 1294 cm-1 (C-N str. of indoline 2,3-dione), 
1350-1150,1000,1550,850,750cm-1(Characteristics of 
4-trifluoro phenyl signals), 3500, 1600, 1400,720cm-1 
(Characteristics of pyrrol signals),3030,1500,1100,810,720 cm-

1(Characteristics of 1,2,3-triazole system),1H-NMR (400MHz, 
DMSO-d6) spectrum of((1-(1-(4-tri fluoro phenyl-2-yl)

methyl)-1H-1,2,3-triazol-4-yl)methyl)-3,3-di(1H-pyrrol-2-yl) 
indo line -2-one(7g), was recorded in DMSO-d6 showed the 
signals at PPm 7.0-7.50(m,9H,C6H4and C6H5 rings),5.90-
6.95(m,6H,bis-pyrrol ring),2.35(s,2H,CH2-flanked between 
indolone nucleus and 1,2,3-triazole system), 2.35 (s, 2H, CH2-
flanked between1,2,3-triazole system and 4-tri fluoro phenyl 
ring). 7.42(s,H,1,2,3-triazole ring). Anal. Caled.(%) for C31H33N6O: 
C:66.18,H:5.91,N:14.94, found C:33.05,H:3.50,N:12.52.

Spectral data for the Compound-7h:
1-((1-(4-nitrophenyl-2-yl)methyl)-1H-1,2,3-triazol-4-

yl)methyl)-3,3-di(1H-pyrrol-2-yl) indoline-2-one(7h), Yield 
70%, M.P-154-1560C,IR-(KBr) 2861 and 2841 cm-1(Aliphatic 
CH str.),1743-1691 cm-1(C=O of indoline 2,3-dione) and 
1294 cm-1 (C-N str. of indoline 2,3-dione), 3100,2900,1620
,1420,1000,850,800 cm-1 (Characteristics of 4-nitro phenyl 
signals), 3500, 1600, 1400,720cm-1(Characteristics of pyrrol 
signals),3030,1500,1100,810,720 cm-1 (Characteristics of 
1,2,3-triazole system),1H-NMR (400MHz, DMSO-d6) spectrum 
of(( 1-(1-(4-nitro phenyl-2-yl)methyl)-1H-1,2,3-triazol-
4-yl)methyl)-3,3-di(1H-pyrrol-2-yl) indoline -2-one (7h), 
was recorded in DMSO-d6 showed the signals at PPm 
7.0-7.50(m,9H,C6H4and C6H5 rings),5.90-6.95(m,6H,bis-pyrrol 
ring),2.35(s,2H,CH2-flanked between indolone nucleus and 
1,2,3-triazole system), 2.35 (s, 2H, CH2-flanked between1,2,3-
triazole system and4-nitrophenyl ring). 7.42(s,H,1,2,3-triazole 
ring). Anal. Caled.(%) for C30H33N7O3: C:66.77,H:6.16,N:18.17, 
found C:33.54,H:3.03,N:16.05.

Preparation of Ag-NPs solution
Silver nanoparticlessolution was prepared using simple 

methodology by chemical reduction method reported, [24] 
using solution of AgNO3 and trisodium citrate was added with 
heating under magnetic stirring, then the solution turned to 
yellow colour. To confirm the formation of silver nanoparticles 
in this solution, we carried out an UV-visible absorption study 
and TEM imaging. In Fig. 1, a strong characteristic absorption 
peak around 400 nm is noted for the silver nanoparticles in the 
solution due to strong but broad surface plasmon peak has been 
well documented for various Ag-NPs size [25-27].

Transmission Electron Microscopy (TEM) images of the 
Ag- NPs solution which showed different size of Ag-NPswere 
recorded using a Zeiss Electron Microscope 10, operating at 
power 60 kV. TEM samples were prepared by dispersing 2- 3 
drops of Ag-NPs solution on copper grid and dried at room 
temperature after removal of excess solution using a filter paper. 
A solution of compounds 7b,7a,7c,7h,7g,7f, and 7d were stirred 
with Ag-NPs solution, the residue products obtained in nano 
form were confirmed by TEM which showed different size of 
nano particles.

Microbial Experimentation
Microbial investigations were done to find the effect of 

some newly synthesized compounds against (Gram +ve) 
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Staphylococcus aureus ATCC (12600) and (Gram -ve) bacteria 
Escherichia coli ATCC (11775), in addition to their antifungal 
activity against Aspergillus flavus and Candida albicans with or 
without silver nanoparticles (Ag-NPs) solution. The preliminary 
studies of the biological assay were performed according to the 

agar diffusion method [28-31] at a concentration (25mg/mL) 
using DMSO as solvents. The results of the in vitro antimicrobial 
activity were recorded as average diameter of inhibition zone in 
mm, are given in Tables 1 & 2.

Table 1: Inhibition Zone diameter (mm/mg Sample) of some compounds against S. aureus & E. coli.

Comp. Staphylococcus aureus Escherichia coli

Without Ag-NPs 
(a)

Without Ag-NPs 
(a)

Fold increase % = 
((b-a)/a) × 100

Without Ag-NPs 
(a)

With Ag-NPs 
(b)

Fold increase % = 
((b-a)/a) × 100

Tetracyclin Antibacterial 
agent

(as standard)
20 22

7b 15 19 26.66 14 17 21.42

7a 13 17 30.76 12 14 16.66

7c 12 15 25.00 11 13 18.18

7h 10 13 30.00 09 11 22.22

7g 09 09 00.00 08 08 00.00

7f 08 08 00.00 07 07 00.00

7d 07 07 00.00 06 06 00.00

Table 2: Inhibition Zone diameter (mm/mg Sample) of some compounds against Asp. flavus & Can. Albians.

Comp. Aspergillus flavus Candida albicans

Without Ag-NPs 
(a) With Ag-NPs (b) Fold increase % = 

((b-a)/a) × 100
Without Ag-NPs 

(a) With Ag-NPs (b) Fold increase % = 
((b-a)/a) × 100

Amphotericin B

Antifungal agent

(as standard)

20 20

7b 13 16 23.07 15 19 26.66

7a 12 14 16.66 14 17 21.42

7c 11 14 27.27 13 15 15.38

7h 09 11 22.22 11 12 19.09

7g 08 08 00.00 10 10 00.00

7f 07 07 00.00 09 09 00.00

7d 07 07 00.00 09 09 00.00

Anti bacterial activity:
The anti bacterial activity of 7b,7a,7c,7h were increased in 

presence of Ag-NPs solution against both test strains. There is 
no enhancing effect of 7f,7d,7g on the anti bacterial activities 
against Staphylococcus aureus and Escherichia coli. The highest 
fold increases in area were observed for 7b, 7a,7c and 7h in 
presence of Ag-NPs against both strains.

Anti fungal activity:
The anti fungal activity of 7b,7a,7c,7h were increased in 

presence of Ag-NPs solution against Aspergillus flavus. There 
is no enhancing effect of 7f,7d,7g on the anti fungal activities 
against Candida albicans. The highest fold increases in area were 
observed for 7b, 7a,7c and 7h in presence of Ag-NPs against 
both strains.

(Table 1 & 2)

Conclusion
The current study involved the design and synthesis of 

new heterocycles based on Bis-pyrrol indoline-2-ones moiety 
using simple synthetic route to evaluate their antimicrobial and 
antifungal activities, and study the effect of silver nanoparticles 
solution on their biological activities. Based on Bis-pyrrol 
indoline-2-ones triazole. Similar trends were noticed in anti 
bacterial and anti fungal studies of newly synthesized bis-
pyrazoles in presence and absence ofAg-NPs.
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Scheme 1: Synthetic route Proposed for 5a-h and 7a-h
R = Furan(7a)/Thiophene(7b)/Pyrrol(7c)/Phenyl(7d)/4-Methyl phenyl(7e)/4-Fluoro phenyl(7f)/4-Tri fluoro methyl phenyl(7g)/4-nitro 
phenyl(7h).

Reagents and Conditions:
(a) 3-Chloro-1-Propane, NaOH,THF,Sodium sulphate stirring at RT,3h.
(b) 0.5mol% CuNPs/C,H2O,800C, 16h.
(c) Pyrrol,BmimOH,1000C/ 1hr.
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