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ABSTRACT 
 

 
A facile approach was developed to assemble brand new oxindoles 4 and 12 via a three-component condensation of 
isatin 1, alcohol 2 and symmetrical dione (2,4-pentanedione 3 or cyclohexanedione 11 ). The oxindoles are formed 
in excellent yields (56-89%) in the presence of tungstophosphoric acid as an efficient recyclable catalyst within a 
short period. The revealed synthetic protocol and the novelty of the corresponding oxindoles will largely assist our 
drug discovery and development program. 

_____________________________________________________________________________________________ 
                                  

INTRODUCTION 
 

Isatins are important structural nucleus and synthetically versatile substrates, of which can be extensively used for 
the synthesis of a wide range of heterocyclic compounds[1], such as indoles[2] and quinolines[3]. Due to their 
unique size, electronic properties, and excellent metabolic stability, various isatin-based derivatives including natural 
alkaloids4 have been extensive used in a large variety of pharmacologically and biologically active compounds 
(anti-HIV[5], antiviral[6], antitumor[7], antifungal[8], antiangiogenic[9], anticonvulsants[10], anti-Parkinson’s[11] 
disease therapeutics). Therefore, the synthesis and selective functionalization of isatin derivatives have received 
much attention these years.  
 

 
 
Recently, isatin has emerged as a privileged lead molecule for one-pot multicomponent reactions (MCRs)[12], 
especially the Biginelli reaction[13], which have emerged as valuable tools for the preparation of drug-like 
spiro-oxindoles compounds (5, 6). Meanwhile, solid super acid catalysts have attracted increasing interests in 
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organic synthesis, mainly due to their low-cost and readily reusable availability[14]. In this paper, for the first time 
we report an efficient synthesis of new oxindole scaffolds based on an etherification followed by a 
Knoevenagel-type condensation. This includes a tandem two-step reaction sequence of isatin 1, alcohol 2 and 
symmetrical dione (2,4-pentanedione 3 or cyclohexanedione 11) in the presence of catalytic tungstophosphoric acid 
(TPA). Although several isatin-based reactions have been reported by our research groups for the synthesis of 
indirubin 7 and 7-azaindirubins[15] 8, the synthesis of 3-(2-alkoxy-3-indolylidene)-2,4-pentanedione 4 and 
3-(2,6-dialkoxycyclohexa-2,5-dienylidene)2-indolinone 12 have not been reported yet.  
    

EXPERIMENTAL SECTION 
 
All the substrates and solvents were commercially available and purified before use. Reactions were carried out 
under N2 using standard Schlenk technique. Mass spectra were recorded using electron impact ionization (EI) 
techniques. Compounds were visualized under UV lamp (254 nM). 1H NMR and 13C NMR spectra were obtained on 
a Bruker AV-300 NMR spectrometer. Analytical TLC was carried out with plates precoated with silicagel 60 F254 
(0.25 mm thick).  
 
General experimental procedure for synthesis of of 4 and 12: 
A typical procedure for the formation of 3-(2-alkoxy-3-indolylidene)-2,4-pentanedione 4: To a 100mL Standard 
Schlenk flask containing refluxing alcohol 3 (50mL) solution of isatin 1(10 mmol) and TPA (0.1mmol) was added 
2,4-pentanedione 2 (9.5 mmol) under N2, which was stirred for 2 h. On completion of the reaction, as indicated by 
TLC (n-hexane/ethyl acetate, 40:60), the reaction mixture was cooled to r.t. The miscible liquids was concentrated 
under reduced pressure, which was poured into cold water (50mL). The crude product was extracted by ethyl acetate 
that further purified by flash chromatography. A similar procedure for the formation of 12 can also be administrated. 
All compounds' structures were established by IR, 1H and13C NMR spectroscopy, as well as HRMS.   
 
3-(2-methoxy-3-indolylidene)pentane-2,4-dione (4a) 
Pale oil ; 1H-NMR (300MHz, DMSO-d6) δ: 7.37-7.31 (m, 4H), 4.15 (s, 3H ), 2.31 (s, 6H); 13C-NMR (75MHz, 
DMSO-d6) δ:197.8, 188.2, 157.6, 147.5, 145.1, 140.1, 129.5, 127.1, 125.5, 56.1, 30.7; HRMS (EI) for (M+H)+: 
calcd 244.0974, found 244.0977. 
 
3-(2-ethoxy-3-indolylidene)pentane-2,4-dione (4b) 
Yellow wax; 1H-NMR(300MHz, DMSO-d6) δ: 7.38-7.31 (m, 4H), 4.08 (q, 2H, J=10.5Hz), 2.31(s, 6H), 1.24 (t, 3H, 
J=10.5Hz); 13C-NMR (75MHz, DMSO-d6) δ:197.8, 188.1, 157.6, 147.5, 145.1, 140.1, 129.1, 127.4 ,126.0, 64.9, 
30.9, 15.4; HRMS (EI) for (M+H)+: calcd 258.1130, found 258.1133. 
 

3-(2-propoxy-3-indolylidene)pentane-2,4-dione (4c) 
Pale wax; 1H-NMR (300MHz, DMSO-d6) δ: 7.38-7.32 (m, 4H), 4.05 (t, 2H, J=10.0Hz), 2.30 (s, 6H), 1.71-1.62 
(m,2H), 1.09(t, 3H, J=10.0Hz); 13C-NMR (75MHz, DMSO-d6) δ: 198.1, 188.2, 157.6,147.7,140.2, 129.2, 127.7, 
126.3, 68.0, 29.7, 23.2; HRMS (EI) for (M+H)+: calcd 272.1287, found 272.1291. 
 
3-(2-methoxy-5-methyl-3-indolylidene)pentane-2,4-dione (4d) 
Pale oil ;1H-NMR(300MHz, DMSO-d6) δ: 7.16-7.10(m, 3H), 4.11(s, 3H), 2.36 (s, 3H), 2.30 (s, 6H); 13C-NMR 
(75MHz, DMSO-d6) δ: 197.8, 187.4, 159.4, 146.2, 143.7, 139.0, 136.8, 129.5, 128.1, 125.1, 65.1, 29.9, 22.7; HRMS 
(EI) for (M+H)+: calcd 258.1130, found 258.1136. 
 
3-(2-ethoxy-5-methyl-3-indolylidene)pentane-2,4-dione (4e) 
Pale wax; 1H-NMR (300MHz, DMSO-d6 ) δ: 7.16 (d, 1H, J=7.5Hz ), 7.11(d, 1H, J=7.5Hz), 6.99 (s, 1H), 4.08 (q, 2H, 
J=10.0Hz), 2.35 (s, 3H), 2.29 (s, 6H), 1.14 (t, 3H, J=10.0Hz); 13C-NMR (75MHz, DMSO-d6) δ:198.1, 187.3, 159.6, 
146.2, 143.7, 139.0, 136.8, 129.5, 127.3, 125.9, 64.9, 30.8, 22.9 15.6; HRMS (EI) for (M+H)+: calcd 272.1287, 
found 272.1289. 
 
3-(2-propoxy-5-methyl-3-indolylidene)pentane-2,4-dione (4f) 
Yellow wax; 1H-NMR (300MHz, DMSO-d6) δ: 7.16 (d, 1H, J=7.4Hz), 7.11 (d, 1H, J=7.4Hz), 7.00 (s, 1H), 3.98 (q, 
2H, J=10.0Hz), 2.35 (s, 3H), 2.28 (s, 6H), 1.69-1.63 (m, 2H), 1.09 (t, 3H, J=10.0Hz); 13C-NMR (75MHz, DMSO-d6) 
δ: 198.0, 187.3, 159.7, 146.3, 143.7, 139.1, 136.8, 129.5, 128.3, 127.7, 125.0, 68.0, 30.8, 24.2, 22.8, 11.1; HRMS 
(EI) for (M+H)+: calcd 286.1443, found 286.1441. 
 
3-(2-methoxy-5-fluoro-3indolylidene)pentane-2,4-dione (4g) 
Red oil; 1H-NMR (300MHz, DMSO-d6) δ: 7.26 (d, 1H, J=7.5Hz), 7.12 (d, 1H, J=7.5Hz), 6.69 (s, 1H), 4.12 (s, 3H), 
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2.29 (s, 6H); 13C-NMR (75MHz, DMSO-d6) δ: 198.3, 187.8, 161.6, 159.8, 146.3, 139.1, 130.0, 123.8, 117.8, 112.2, 
65.1, 30.1; HRMS (EI) for (M+H)+: calcd 262.0879, found 262.0882. 
 
3-(5-fluoro-2-ethoxy-3-indolylidene)pentane-2,4-dione (4h) 
Red wax; 1H-NMR (300MHz, DMSO-d6) δ: 7.26 (d, 1H, J=7.5Hz), 7.12 (d, 1H, J=7.5Hz), 7.00(s, 1H), 4.07 (q, 2H, 
J=9.9Hz), 2.27 (s, 6H), 1.10 (t, 3H, J=9.9Hz); 13C-NMR (75MHz, DMSO-d6) δ:198.4, 187.4, 161.3, 159.2, 146.1, 
142.3, 130.7, 123.8, 116.7, 112.6, 64.7, 30.7, 15.5; HRMS (EI) for (M+H)+: calcd 276.1036, found 276.1033 
 
3-(2-propoxy-5-fluoro-3-indolylidene)pentane-2,4-dione (4i) 
Red wax;1H-NMR (300MHz, DMSO-d6) δ: 7.27 (d, 1H, J=7.5Hz), 7.12 (d, 1H, J=7.5Hz), 6.98 (s, 1H), 3.96 (t, 2H, 
J=9.5Hz), 2.28 (s, 6H), 1.70-1.64 (m, 2H), 1.10 (t, 3H, J=9.5Hz); 13C-NMR (75MHz, DMSO-d6) δ: 198.1, 187.8, 
161.3, 159.3, 146.2, 139.3, 130.0, 123.8, 116.7, 112.6, 64.4, 30.8, 22.8, 11.1; HRMS (EI) for (M+H)+: calcd 
290.1192, found 290.1195. 
 
3-(2-methoxy-7-fluoro-3-indolylidene)pentane-2,4-dione (4j) 
Red oil; 1H-NMR (300MHz, DMSO-d6) δ: 7.27 (t, 1H, J=7.5Hz), 7.15-7.10 (dd, 2H, J=7.5Hz), 4.10 (s, 3H), 2.28 (s, 
6H); 13C-NMR (75MHz, DMSO-d6) δ:198.5, 188.0, 159.6, 146.2, 139.2, 136.7, 129.0, 125.1, 117.8, 65.1, 29.7; 
HRMS (EI) for (M+H)+: calcd 261.0801, found 261.0806. 
 
3-(7-fluoro-2-ethoxy-3-indolylidene)pentane-2,4-dione (4k) 
Red wax; 1H-NMR (300MHz, DMSO-d6) δ:7.27 (t, 1H, J=7.5Hz), 7.15-7.11 (dd, 2H, J=7.5Hz), 4.08 (q, 2H, 
J=10.0Hz), 2.30(s, 6H), 1.12 (t, 3H, J=10.0Hz); 13C-NMR (75MHz, DMSO-d6) δ:198.6, 187.9, 159.7,146.1, 139.0, 
135.9, 128.7, 124.3, 117.8, 64.7, 29.8, 15.5; HRMS (EI) for (M+H)+: calcd 276.1036, found 276.1037 
 
3-(2-propoxy-7-fluoro-3-indolylidene)pentane-2,4-dione (4l) 
Red wax; 1H-NMR (300MHz, DMSO-d6) δ: 7.28 (t, 1H, J=7.5Hz), 7.16-7.12 (dd, 2H, J=7.5Hz), 3.98 (t, 2H, 
J=9.7Hz), 2.31(s, 6H), 1.69-1.64(m, 2H), 1.10 (t, 3H, J=9.7); 13C-NMR (75MHz, DMSO-d6) δ:198.1, 187.8, 159.6, 
153.8, 146.2, 139.3, 130.0, 123.7, 116.9, 112.7, 64.5, 30.9, 22.8, 11.2; HRMS (EI) for (M+H)+: calcd 290.1192, 
found 290.1195. 
 
3-(2-methoxy-5-chloro-3-indolylidene)pentane-2,4-dione (4m) 
Pink oil; 1H-NMR (300MHz, DMSO-d6) δ: 7.37-7.30 (dd, 2H, J=7.5Hz), 7.22(s, 1H),4.08(s, 3H), 2.31(s, 
6H);13C-NMR (75MHz, DMSO-d6) δ: 198.2, 187.1, 160.3, 146.2, 144.8, 142.3, 139.0, 132.7, 129.3, 127.6, 65.1, 
29.9; HRMS (EI) for (M+H)+: calcd 278.0584, found 278.0587. 
 
3-(2-ethoxy-5-chloro-3-indolylidene)pentane-2,4-dione (4n) 
Pink wax; 1H-NMR (300MHz, DMSO-d6) δ: 7.37-7.31 (dd, 2H, J=7.5Hz), 7.22 (s, 1H), 4.01 (q, 2H, J=10.0Hz), 
2.29 (s, 6H), 1.12 (t, 3H, J=10.0Hz); 13C-NMR (75MHz, DMSO-d6) δ:198.3, 187.9, 161.0, 144.8, 139.1, 132.9, 
129.4, 64.9, 30.1, 15.4; HRMS (EI) for (M+H)+: calcd 292.0740, found 292.0745. 
 
3-(2-propoxy-5-chloro-3-indolylidene)pentane-2,4-dione  (4o) 
Pink wax; 1H-NMR (300MHz, DMSO-d6) δ: 7.36-7.30 (dd, 2H, J=7.5Hz), 7.22 (s, 1H), 3.98 (t, 2H, J=9.5Hz), 2.27 
(s, 6H), 1.63 (m, 2H), 0.98 (t, 3H, J=9.5Hz); 13C-NMR (75MHz, DMSO-d6) δ:198.7, 188.0, 159.8, 144.8, 142.3, 
139.0, 130.0, 123.8, 116.5, 68.0, 29.9, 23.2, 12.0; HRMS (EI) for (M+H)+: calcd 306.0897, found 306.0895 
 
3-(2,6-diethoxycyclohexa-2,5-dienylidene)indolin-2-one (12a) 
Pale wax; 1H-NMR (300MHz, DMSO-d6) δ: 9.83 (br, 1H), 8.14 (d, 1H, J=7.5Hz), 7.29 (t, 1H, J=7.5Hz), 7.14 (t, 1H, 
J=7.5Hz), 6.93 (d, 1H, J=7.5Hz), 4.62 (t, 2H, J=5.2Hz), 4.06 (q, 4H, J=10.0Hz), 2.65 (d, 2H, J=5.2Hz), 1.27 (t, 6H, 
J=10.0Hz); 13C-NMR (75MHz, DMSO-d6) δ:171.4, 158.1, 144.5, 142.5, 130.1, 127.6, 124.5, 122.9, 110.1, 89.6, 
65.9, 23.7, 15.8; HRMS (EI) for (M+H)+: calcd 298.1443, found 298.1445 
 
3-(2,6-diethoxycyclohexa-2,5-dienylidene)-5-fluoroindolin-2-one (12b) 
Red wax; 1H-NMR (300MHz, DMSO-d6) δ: 9.87 (br, 1H), 7.86 (d, 1H, J=7.0Hz), 7.10 (d, 1H, J=7.0Hz), 6.94(s, 
1H), 4.61 (t, 2H, J=5.5Hz), 4.04 (q, 4H, J=10.0Hz), 2.65 (d, 2H, J=5.5Hz), 1.27 (t, 6H, J=10.0Hz); 13C-NMR 
(75MHz, DMSO-d6) δ:171.3, 158.0, 145.5, 142.4, 129.7, 128.0, 124.4, 123.0, 110.4, 88.9, 67.6, 24.1, 15.8; HRMS 
(EI) for (M+H)+: calcd 316.1349, found 316.1353 
 
3-(2,6-diethoxycyclohexa-2,5-dienylidene)-5-chloroindolin-2-one (12c) 
Yellow wax; 1H-NMR (300MHz, DMSO-d6) δ: 9.85 (br, 1H), 8.17 (d, 1H, J=7.0Hz), 7.35 (d, 1H, J=7.0Hz), 7.28 (s, 
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1H), 4.60 (t, 2H, J=5.5Hz), 4.04 (q, 4H, J=10.0Hz), 2.64 (d, 2H, J=5.5Hz), 1.28 (t, 6H, J=10.0Hz); 13C-NMR 
(75MHz, DMSO-d6) δ: 170.9, 158.2, 145.4, 141.8, 129.3, 128.1, 124.1, 122.8, 111.3, 88.6, 68.1, 24.1, 15.9; HRMS 
(EI) for (M+H)+: calcd 332.1053, found 332.1057 
 
3-(2,6-diethoxycyclohexa-2,5-dienylidene)-5-methylindolin-2-one (12d) 
Pink wax;1H-NMR (300MHz, DMSO-d6) δ: 9.77 (br, 1H), 7.59 (d, 1H, J=7.5Hz), 7.10 (s, 1H), 6.91 (d, 1H, 
J=7.5Hz), 4.59 (t, 2H, J=5.5Hz), 4.01 (q, 4H, J=10.0Hz), 2.63 (d, 2H, J=5.5Hz), 2.31 (s, 3H), 1.27 (t, 6H, 
J=10.0Hz); 13C-NMR (75MHz, DMSO-d6) δ: 170.8, 158.1, 145.3, 141.7, 129.3, 128.2, 124.5, 122.4, 111.2, 87.9, 
67.9, 24.1, 16.0; HRMS (EI) for (M+H)+: calcd 312.1600, found 312.1607. 
 
3-(2,6-diethoxy-4,4-dimethylcyclohexa-2,5-dienylidene)indolin-2-one (12e) 
Pale wax; 1H-NMR (300MHz, DMSO-d6) δ: 9.56 (br, 1H), 8.45 (d,1H ), 7.12-6.95 (m, 3H) , 4.54 (s, 2H), 4.07(q, 4H, 
J=8.5Hz), 1.43 (S, 6H), 1.24 (t, 6H, J=8.5Hz); 13C-NMR (75MHz, DMSO-d6) δ: 169.1, 153.7, 146.8, 143.1, 132.6, 
128.1, 124.2, 119.5, 109.3, 101.9, 75.3, 30.8, 27.9, 16.5; HRMS (EI) for (M+H)+: calcd 326.1756, found 326.1761 
 
3-(2,6-diethoxy-4,4-dimethylcyclohexa-2,5-dienylidene)-5-methylindolin-2-one (12f) 
Red wax; 1H-NMR (300MHz, DMSO-d6) δ:9.66 (br, 1H), 8.50 (d, 1H, J=6.8Hz), 7.12 (s, 1H), 6.78(d, 1H, J=6.8Hz), 
4.60 (s, 2H), 4.07 (q, 4H, J=8.5Hz), 2.42 (s, 3H), 1.43(s, 6H), 1.20 (t, 6H, J=8.5Hz); 13C-NMR (75MHz, DMSO-d6) 
δ: 169.0, 153.3, 145.7, 142.8, 132.6, 128.1, 124.2, 119.5, 109.3, 101.9, 75.3, 30.8, 27.9, 23.4, 16.5; HRMS (EI) for 
(M+H)+:340.1913, found 340.1918 

 
RESULTS AND DISCUSSION 

 
Our initial experiments were focused on the representative procedures of isatin 1a (1 mmol), 2,4-pentanedione 3 (1 
mmol), and boiling methanol (reactant and solvent) as the model substrates facilitated by different catalysts, which 
are listed in Table 1.  
 

Scheme 1: Synthesis of 3-(2-alkoxy-3-indolylidene)-2,4-pentanediones 4 in the presence of TPA 

 
Table 1: Screening of catalysts 

 
Entry  Catalyst(mol%) Time(h) Yields(%)  

1  H3PMo12O40 (1) 2 43  
2  H3PW12O40 (1) 2 64  
3  H3PW12O40 (5) 2 89  
4  ZnCl2 (5) 2 70  
5  FeCl3 (5) 2 30  
6  Montmorillonite (5) 4 43  
7  L(+)-Ascorbic acid (5) 4 trace  
8  Acetic acid (5) 2 <10  
9  HCl (5) 2 65  
10  Et3N (5) 2 none  
11  None 4 trace  

 
Among these catalysts, it was observed that when heteropoly acids were used, phosphotungstic acid (TPA) showed 
potent activity in comparison to phosphomolybdic acid, which led to the formation of desired product 4a in high 
yield. As can be seen from Table 1, when the amount of the TPA increased from 1mol % to 5mol %, the yields 
increased from 64% to 89 % respectively. Varying Lewis acid and BrØnsted acid either did not promote this reaction 
or afforded low yields (entries 4, 5, 6, 8 and 9). When the reaction was carried out with L-Ascorbic or without acidic 
additives the yield of the proposed product was negligible even after 4h (entries 7, 10 and 11). Therefore, the use of 
the commercially available, inexpensive, and easily handled TPA in alcohol provided an efficient and convenient 
procedure for the synthesis of 4.  
 
To study the generality of this protocol, the versatility of this protocol was investigated by a library of fifteen 
substituted 3-(2-alkoxy-3H-indol-3-ylidene)-2,4-pentanediones 4 combining isatins 1, alcohols 2 and 
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2,4-pentanedione 3. According to Table 2, isatins bearing either electron-releasing or electron-withdrawing groups 
on the aromatic ring proved to be suitable substrates for this reaction. On the other hand, the alcohols carrying 
electron-donating and less sterically hindered substituents are more reactive to afford desired products with excellent 
yields and shortened reaction time in this protocol.  
 
Recovery of TPA was conveniently performed by precipitation with ethyl acetate directly from the reaction mixture, 
followed by filtration. Average recovery yields ranged from 80% to 95%. In the catalyst recycling study, a quantity 
of decrease in chemical yield was observed when the catalyst was reused for the third time (entries 1, 6, 8, and 11). 
However, when the recycled catalyst was employed for a longer reaction time (3h instead of 2h), a parallel yield as 
high as initial reaction was achieved.  
 

Table 2: Synthesis of 3-(2-alkoxy-3-indolylidene)-2,4-pentanediones 4 via scheme 1 
 

Entry 
Substrate 

Time(h) Temp.(℃) Product Yield(%) a 
R1 R2 R3 

1 H H Me 2 56 4a 67 /65/60b 
2 H H Et 2 78 4b 71 
3 H H n-Propyl 3 80 4c 75 
4 Me H Me 2 56 4d 72 
5 Me H Et 2 78 4e 79 
6 Me H n-Propyl 3 80 4f 81 /78/74 
7 F H Me 2 56 4g 84 
8 F H Et 2 78 4h 85 /79/70 
9 F H n-Propyl 3 80 4i 78 
10 H F Me 2 56 4j 86 
11 H F Et 2 78 4k 89 /85/79 
12 H F n-Propyl 3 80 4l 77 
13 Cl H Me 2 56 4m 62 
14 Cl H Et 3 78 4n 60 
15 Cl H n-Propyl 3 80 4o 56 

a Isolated yields after flash chromatography. 
b With a catalyst sample recovered over three times in entries 1, 6, 8, and 11 

 
The plausible mechanism of this compatible etherified-Knoevenagel-type condensation is demonstrated in Scheme 2. 
Alcohol reacts with isatin’s tautomer 1’ to generate an ether intermediate 9, followed by a nucleophilic addition with 
2,4-pentanedione to afford the respective oxindole 4.  
 

Scheme 2: Plausible mechanism for the formation of product 4 
 

 
 
These results encouraged us to further explore the potential of the reaction by utilizing 1,3-cyclohexanedione and 
dimedone instead of 2,4-pentanedione. Quite surprisingly, replacing 2,4-pentanedione 3 with cyclohexanedione 10, 
the corresponding reaction under the same condition did not yield the proposed product 11, instead the unexpected 
3-(2,6-dialkoxycyclohexa-2,5-dienylidene)2-indolinone 12 were obtained as the main product in one pot without 
adding any additional reagents. Cyclohexanedione reacted much quicker and provided the product 12 with moderate 
yield, likely due to the intensive affinity and reactivity between the two alcohol moieties and the carbonyl groups of 
10 (Scheme 3). We envisioned the reaction mechanism that treating symmetrical dione 10 with two equivalents of 
alcohol 2 would facilitate a two-side parallel etherification leading to 1,5-dialkyl-oxycyclohexa-1,4-diene 13, of 
which underwent Knoevenagel-type condensation to afford the totally different oxindole 12. 
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Scheme 3: Synthesis of 3-(2,6-dialkoxycyclohexa-2,5-dienylidene)-2-indolinone 12 via symmetrical cyclohexanedione in the presence of 
TPA 
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Table 3: Synthesis of 3-(2,6-dialkoxycyclohexa-2,5-dienylidene)-2-indolinone 12 via scheme 1 
 

Entry 
Substrate 

Time(h) Temp. (℃) Product Yield(%) 
R1 R2 R3 R5 

16 H H Et H 0.5 78 12a 53 
17 Me H Et H 0.5 78 12b 61 
18 F H Et H 0.5 78 12c 77 
19 Cl H Et H 0.5 78 12d 69 
20 H H Et Me 0.5 78 12e 51 
21 Me H Et Me 0.5 78 12f 59 

 
CONCLUSION 

 
In conclusion, we have developed a one-pot three-component reaction applying TPA as an effective and recyclable 
catalyst. The operationally simple approach would be very useful since no similar approach has been reported so far 
to assemble such complex oxindoles. Moreover, the novelty of the corresponding products would significantly 
promote our drug design and development progress. The biological evaluation of all the new compounds against a 
number of cancer cell lines is undergoing and will be reported in due course. 
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