available online @ amnc.aut.acir
Advanced Materials and Novel Coatings, 45, (2023-4), 24-34

Synthesis of diaryloxindoles using a novel protic ionic
liquid based on triazole

Fatemeh Arian !, Neda Hasanzadeh !, Haleh Sanaeishoar !, and Mosadegh
Keshavarz *

1- Department of Chemistry, Ahvaz Branch, Islamic Azad University, Ahvaz, Iran

In this work, three novel 1,4-butane sultone-based Brensted acidic ionic

liquids with hydrogen sulfate conter-anion are prepared. These newly
introduced ionic liquids were synthesized from a two-steps reaction. The reaction includes ring
opening of 1,4-butane sultone using 1,4-disubstituted 1,2,3-triazole as nitrogen nucleophile
sources to obtain zwitterions and then follow by acidification treatment with sulfuric acid to
obtain novel Bronsted acidic ionic liquid. The prepared task specific ionic liquids and their
stable intermediates were characterized by FT-IR, IHNMR and 13C-NMR analysis techniques.
Their catalytic efficiency was checked for the preparation of symmetric 3,3'-diaryloxindoles
compounds. It was found that the introduced acidic ionic liquids are completely green, en-
vironmental benign, task specific and have high catalytic stability. These novel acidic ionic
liquids are simply separable by extraction from organic phase by solving in water up to eight
consecutive runs and give the target products in short reaction times at high yields. This catalyst
could be considered as great alternative for old previously reported catalysts.
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IR (vmax in cm-1, KBr): 3087, 2956, 1494, 1450,
1361, 1224, 1076, 972, 739. 1H NMR (DMSO-d6,
400 MHz): 5= 8.65 (s, 1H), 7.86-7.83 (m, 2H), 7.45-
7.31 (m, 8H), 5.65 (s, 2H).
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Figurel. Synthesis method of triazole compound.
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Figure2. Laboratory method of acidic ionic liquid catalyst.

lin-2-one (3r) (R1=H, R2=OMe, R3=H, R4=H,
R5=Br): mp 300-305 oC; IH NMR (DMSO, 400
MHz): 6= 3.38 (s, 3H, OCH3), 7.07 (s, 1H, Ar-H),
7.22 (dd, J1=8.4 Hz, J2=8.8 Hz 3H), 7.37- 7.41 (m,
4H, Ar-H), 7.96 (s, 1H, Ar-H), 8.27 (d, J=7.6 Hz, 2H,
Ar-H), 11.38 (s, 2H, NH),11.48 (s, 1H, amidic NH)
ppm. 13CNMR(DMSO, 400 MHz): = 179.1(C=0),
1148.0, 143.0, 136.3, 134.7, 127.4, 126.9, 126.2,
124.4, 122.7, 120.7, 114.6, 112.8, 111.8, 110.6,
101.2(0O—CH3), 53.6(C-3) ppm.
1-methyl-3,3-di(5-bromo-1H-indol-3-yl)indolin-
2-one (3s) (R1=Me, R2=H, R3=H, R4=H, R5=Br):
mp 304-306 oC; IH NMR (DMSO, 400 MHz):
6= 3.7 (3H, s, -NCH3).), 6.75 (s, 1H, Ar-H ), 6.87
(d, J=6.8 Hz 1H, Ar-H), 6.96 (s, 3H, Ar-H), 7.18 (d,
J=8.0 Hz, 2H, Ar-H), 7.38 (d, J=12.8 Hz, 4H, Ar-H),
10.60 (s, 1H, amidic NH), 11.30 (s, 2H, NH) ppm.
13CNMR(DMSO, 400 MHz): 6= 178.8(C=0), 155.3,
136.2, 135.2, 127.5, 126.6, 124.0, 123.1, 122.6,
114.3, 113.8, 113.1, 112.4, 111.1, 101.2, 55.8(C-3),
53.1 (-NCH3) ppm.
5-Methoxy-3,3-di(1-methyl-1H-indol-3-yl)indolin-
2-one (3t) (R1=H, R2=OMe, R3=Me, R4=H, R5=H):
mp 291-293 oC; 1TH NMR (DMSO, 400 MHz): 6=
3.37 (s, 3H, OCH3), 3.7(s, 6H, 2 x -CH3), 6.84-6.88
(m, 4H, Ar-H), 6.93 (s, 3H, Ar-H), 7.11 (d, J=7.2 Hz,
2H, Ar-H), 7.27 (d, J=7.6 Hz, 2H, Ar-H), 7.39 (d,
J=8.0 Hz, 2H, Ar-H), 10.48 (s, 1H, amidic NH) ppm.
13CNMR(DMSO, 400 MHz): 6= 179.0(C=0), 155.2,
137.9,136.3,135.1,129.0, 126.5, 121.6, 121.5, 119.0,
114.0, 112.7, 110.4, 110.2, 55.7(0—CH3), 53.4(C-3),

95 slo b g NMR o cibs sla o0l bl IR g (sloinls
B30)8 ol g duglie ouds ()5)l55 polds b
Byl 6o Syl ean b ol -£-Y
pd S St
5-Methoxy-3,3-di(1H-indol-3-yl)indolin-2-one
(3d) (R1=H, R2=OMe, R3=R4=R5=H): IR (KBr):
3350 (-NH), 1680 cm-1 (-C=0), 1200 cm-1(C-O);
IH NMR (DMSO, 400 MHz): 6= 3.618 (s, 3H,
OCH3), 6.80-6.81 (m, 3H, Ar-H ), 6.83 (d, J= 2.8
Hz, 1H, Ar-H ), 6.89(d, J= 2.4 Hz, 2H, Ar-H ), 6.91-
6.93(m, 1H, Ar-H ), 7.02 (t, J= 7.6 Hz, 2H, Ar-H ),
7.25(d, J=8.0 Hz, 2H, Ar-H ), 7.36 (d, J= 7.6 Hz, 2H,
Ar-H), 10.45 (s, 1H, amidic NH), 10.96 (s, 2H, NH).
13CNMR(DMSO, 400 MHz): 6= 179.1(C=0), 155.1,
137.4, 136.4, 135.2, 126.1, 124.8, 121.4 , 121.2,
118.7, 114.7, 112.6, 112.5,112.1, 110.3, 56.5(0-
CH3), 53.5(C-3) ppm.
5-Methoxy-3,3-di(2-methyl-1H-indol-3-yl)indolin-
2-one (3f) (R1=H, R2=OMe, R3=H, R4=Me, R5=H):
mp 286-290 oC ; IH NMR (DMSO, 400 MHz): 6=
1.96(s, 3H, CH3), 2.11(s, 3H, CH3), 3.58 (s, 3H,
OCH3), 6.51(d, J=8 Hz, 1H, Ar-H), 6.65 (q, J=8
Hz, 2H, Ar-H), 6.76(d, J=7.2 Hz, 2H, Ar-H), 6.80-
6.83 (m, 1H, Ar-H), 6.88-6.99 (m, 3H, Ar-H),7.23-
728 (m, 2H, Ar-H), 10.40 (s, 1H, amidic NH),10.87
(s, 2H, NH) ppm. 13CNMR(DMSO, 400 MHz):
o= 179.6(C=0), 155.0, 137.4, 135.4, 135.2, 1344,
132.4,127.8,119.5,118.6, 114.1, 113.3,112.4, 110.4,
99.5, 55.84(0—CH3), 53.34(C-3), 13.7 (CH3) ppm.
5-Methoxy-3,3-di(5-bromo-1H-indol-3-yl)indo-
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32.8 (CH3) ppm.
5-Fluoro-3,3-di(1-methyl-1H-indol-3-yl)indolin-
2-one (3u) (R1=H, R2=F, R3=Me, R4=H, R5=H):
mp 298-300 oC (Lit22 mp: > 300 oC); 1H
NMR (DMSO, 400 MHz): 6= 3.77(s, 6H, 2 x -CH3),
6.89 (d, J=6.8 Hz, 2H, Ar-H), 6.96-7.01 (m, 3H,
Ar-H), 7.10 (d, J=8.0 Hz, 4H, Ar-H), 7.26 (d, J=7.2
Hz, 2H, Ar-H), 7.40(d, J=7.6 Hz, 2H, Ar-H), 10.7
(s, 1H, amidic) ppm. 13CNMR(DMSO, 400 MHz):
&= 179.0(C=0), 159.6, 157.21, 137.9, 136.7, 129.1,
126.4,121.7,121.3, 119.0,114.8, 113.3, 113.0, 110.9,
.110.3, 53.4(C-3), 32.8 (CH3) ppm

T T T T T T T T T
17 16 15 14 13 12 1 10 ]

lgilse g Ssil 65 o @9 (F+- MHZ) THNMR Gl Y JSWo

Figure3. '"H NMR (400 MHz) spectrum of triazolyl butanesulfonate ion pair.
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Figure4. Comparison of '"H NMR spectrum of triazolyl butylsulfonate salt with basic triazole.
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Figure5. *C NMR spectrum of triazolyl butyl sulfonate compound.
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Tablel. Investigating the catalytic activity of [TriazBs]JHSO, for the preparation of 3,3-diaryloxindole derivative under different conditions.

H
N
QoS
N

[TriazBs|HSO4

Condition

O NHO

No Solvent Temp. (C) [TriazBs]HSO, | Time (min) yield (%)
1 - 100 - 60 partial
2 H,0 r.t - 60 partial
3 H,0 r.t 0.01g 60 55
4 H,0 50 0.01g 60 75
5 H,0 reflux 0.01g 60 87
6 H,0 reflux 0.05g 60 85
7 H,0 reflux 0.1g 15 98
8 H,0 reflux 02¢g 15 97
R,
| R;
N N\ [TriazBsJHSO4
o + 2 R, -
H,0, reflux
\R3 8-15 min
1 2 3a-v
[TriazBsJHSO, caudblS 51 aaliul b JoaieuST oyl oo Ciliseo colinio it | S
Figure6. Synthesis of different 3,3-diaryloxindole derivatives using [TriazBs]HSO4 catalyst.
. [TriazBsJHSO, canblS 5l oslizul b (3a-3P) JgaiwST o)l (0 clinio jris Joi> ¥ Jodn
Table2. Synthesis table of diaryl oxindole derivatives (3a-3p) using catalyst n [TriazBs]HSO,.
No. 1 2 product Time (min) yield (%)
1 R1=R2=H R3=R4=R5=H 3a 15 98
2 R1=Me, R2=H R3=R4=R5=H 3b 12 87
3 R1=H, R2=F R3=H, R4=H, R5=Br 3c 15 85
4 | R1=H, R2=OMe R3=R4=R5=H 3d 10 92
5 | RI=H,R2=NO2 | R3=H, R4=Me, R5=H 3e 10 94
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No. 1 2 product Time (min) | yield (%)
6 R1=H, R2=OMe R3=H, R4=Me, R5=H 3f 10 89
7 R1=H, R2=H R3=H, R4=H, R5=Br 3g 10 87
8 R1=H, R2=F R3=R4=R5=H 3h 10 80
9 R1=H, R2=F R3=H, R4=Me, R5=H 3i 8 88
10 R1=Me, R2=H R3=H, R4=Me, R5=H 3j 10 89
11 R1=H, R2=H R3=Me, R4=H, R5=H 3k 11 87
12 R1=H, R2=Cl R3=Me, R4=H, R5=H 31 15 84
13 R1=H, R2=H R3=H, R4=Me, R5=H 3m 15 91
14 R1=H, R2=Cl R3=R4=R5=H 3n 10 85
15 R1=H, R2=NO2 R3=R4=R5=H 30 8 90
16 R1=H, R2=Cl R3=H, R4=H, R5=Br 3p 10 83
17 R1=H, R2=NO2 R3=H, R4=H, R5=Br 3q 10 89
18 R1=H, R2=OMe R3=H, R4=H, R5=Br 3r 15 80
19 R1=Me, R2=H R3=H, R4=H, R5=Br 3s 10 82
20 R1=H, R2=OMe R3=Me, R4=H, R5=H 3t 10 89
21 R1=H, R2=F R3=Me, R4=H, R5=H 3u 15 85
22 R1=H, R2=Br R3=R4=R5=H 3v 10 95

Figure7. Studying the recyclability and reusability of the catalyst for the preparation of diaryl oxindole derivative 3a up to
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