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A. General Experimental: 

All starting materials were obtained from commercial suppliers, and were used without 

further purification. 2‒methylpyridine, and 2‒methyl quinoline were purchased from Alfa 

Aeser. 2,6‒Lutidine, 4‒methylpyridine, and TBAF·3H2O were purchased from Sigma Aldrich, 

USA. 1‒(Prop‒2‒yn‒1‒yl)indoline‒2,3‒dione, 1‒allylindoline‒2,3‒dione, 

1‒benzylindoline‒2,3‒dione, 1‒ethylindoline‒2,3‒dione, 5‒bromoindoline‒2,3‒dione, 

5,7‒dibromoindoline‒2,3‒dione, and 5‒nitroindoline‒2,3‒dione were prepared according 

to standard literature procedures.
1,2

 Thin layer chromatography (TLC) was performed on 

Merck Kieselgel 60 GF254 plates (thickness 0.25 mm). Visualization was performed with a 254 

nm UV lamp and by staining in I2 chamber. Microwave reactions were conducted using CEM 

Discover BenchMate single mode microwave reactor with a sealed pressure regulation 10-

mL pressurized vial with "snap-on" cap and teflon-coated magnetic stir bar using MilliQ 

water. The standard temperature control system consists of a non-contact calibrated 

infrared sensor which monitors and controls the temperature of the reaction vessel located 

in the instrument cavity. The 
1
H‒ and 

13
C‒NMR spectra were recorded on a JEOL AL300 

FTNMR spectrometer in CDCl3/DMSO‒d6. Chemical shifts are expressed in parts per million 

(δ) using tetramethylsilane (TMS) as an internal standard. Coupling constants (J) are 

reported in Hertz (Hz). Splitting patterns are designated as s (singlet), br s (broad singlet), d 

(doublet) and m (multiplet). Single crystal X‒ray data of the product were collected on an 

Xcalibur Oxford diffractometer.   

B. General Experimental Procedure: 

In a sealed pressure regulation 10-mL pressurized vial were placed α/γ–alkyl azaarene 1 (2 

mmol), TBAF·3H2O (10 mol%, 0.2 mmol, 62 mg), isatin 2 (2 mmol), H2O (2 mL), and a teflon 

coated magnetic stir bar. The vial was closed with a ‘snap on’ cap, stirred at room 

temperature for 1 min and then placed into the MW cavity. Microwave irradiation of 80 W 

at a set temperature of 100 °C was used to conduct the reaction for 5 min. After completion 

of reaction (monitored through TLC), the mixture was cooled to room temperature, poured 

into a vessel containing distilled water and then extracted with ethyl acetate (2 x 10 mL). 

The combined organic phase was dried over Na2SO4, filtered and concentrated under rotary 

vacuum evaporator. The resulting crude product was purified using preparative TLC.             
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C. Characterization of the products: 

1. 3‒Hydroxy‒1‒methyl‒3‒(pyridin‒2‒ylmethyl)indolin‒2‒one (3a): 

 

Yellow solid, m.p. 134‒136 °C (lit
3
. m.p. 135‒137 °C)  

1
H NMR (300 MHz, CDCl3): δ = 8.59–8.58 (m, 1H), 7.68–7.63 (m, 1H), 7.29–7.26 (m, 2H), 7.06 

(d, J = 7.5 Hz, 2H), 6.95–6.90 (t, J = 7.5 Hz, 1H), 6.81–6.79 (m, 2H), 3.36 (d, J = 14.7 Hz, 1H), 

3.18 (s, 3H), 3.10 (d, J = 14.7 Hz, 1H) ppm  

13
C NMR (75 MHz, CDCl3): δ = 157.6, 148.1, 141.5, 137.2, 131.0, 129.3, 124.6, 123.9, 122.7, 

122.3, 108.2, 76.1, 42.6, 26.2 ppm 

IR (KBr Pellet): 3286, 2931, 1711, 1628, 1590, 1475, 1235, 1120, 741 cm
‒1

 

 

2. 3‒Hydroxy‒3‒(pyridin‒2‒ylmethyl)indolin‒2‒one (3b): 

 

  
 

Yellow solid, m.p. 165‒167 °C (lit
4
. m.p. 168‒170 °C) 

 
1
H NMR (300 MHz, CDCl3): δ = 8.59-8.58 (m, 1H), 8.30 (br s, 1H), 7.68–7.63 (m, 1H), 7.30–

7.16 (m, 3H), 7.08 (d, J = 7.8 Hz, 1H), 6.92–6.74 (m, 3H), 3.39 (d, J = 14.7 Hz, 1H), 3.13 (d, J = 

14.7 Hz, 1H) ppm 

 
13

C NMR (75 MHz, CDCl3): δ = 179.0, 157.5, 148.3, 139.9, 137.2, 131.4, 129.3, 124.7, 124.2, 

122.7, 122.4, 110.2, 61.6, 42.8 ppm 

IR (KBr Pellet): 3295, 1708, 1620, 1598, 1474, 1315, 1215, 1175, 757 cm
‒1
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3. 3‒Hydroxy‒1‒methyl‒3‒(quinolin‒2‒ylmethyl)indolin‒2‒one (3c): 

 

Pale yellow solid, m.p. 143‒146 °C 

1
H NMR (300 MHz, CDCl3): δ = 8.12–8.05 (m, 2H), 7.83–7.70 (m, 2H), 7.57–7.52 (m, 1H), 

7.26–7.15 (m, 2H), 6.89–6.78 (m, 3H), 3.58 (d, J = 14.7 Hz, 1H), 3.25 (d, J = 14.7 Hz, 1H), 3.18 

(s, 3H) ppm. 

 
13

C NMR (75 MHz, CDCl3): δ = 176.6, 158.4, 146.4, 142.8, 137.0, 131.0, 130.0, 129.2, 128.6, 

127.6, 126.9, 126.4, 123.9, 122.6, 122.6, 108.2, 76.1, 43.0, 26.0 ppm. 

IR (KBr Pellet): 3110, 1714, 1635, 1586, 1485, 1326, 1276, 1188, 766 cm
‒1

 

4. 3‒Hydroxy‒1‒(prop‒2‒yn‒1‒yl)‒3‒(quinolin‒2‒ylmethyl)indolin‒2‒one (3d): 

 

 
 

Yellow solid, m.p. 137‒139 °C 

 
1
H NMR (300 MHz, CDCl3): δ = 8.14–8.07 (m, 2H), 7.84–7.72 (m, 2H), 7.58–7.53 (m, 1H), 

7.30–7.25 (m, 1H), 7.18 (d, J = 8.4 Hz, 1H), 7.05 (d, J = 7.8 Hz, 1H), 6.94–6.86 (m, 2H), 4.63–

4.57 (m, 1H), 4.37–4.31 (m, 1H), 3.57 (d, J = 15.3 Hz, 1H), 3.29 (d, J = 15.0 Hz, 1H), 2.22 (s, 

1H) ppm 

 
13

C NMR (75 MHz, CDCl3): δ = 176.1, 158.7, 147.0, 141.4, 137.6, 131.4, 130.5, 129.7, 129.1, 

128.1, 127.4, 127.0, 124.5, 123.5, 123.0, 109.7, 77.1, 76.7, 72.9, 43.4, 29.7 ppm 

IR (KBr Pellet): 3221, 1719, 1616, 1582, 1451, 1329, 1268, 1174, 784 cm
‒1
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5. 1‒Allyl‒3‒hydroxy‒3‒ (quinolin‒2‒ylmethyl)indolin‒2‒one (3e): 

 

 
 

Pale yellow solid, m.p. 98‒100 °C 

 

 
1
H NMR (300 MHz, CDCl3): δ = 8.13–8.07 (m, 2H), 7.84–7.72 (m, 2H), 7.58–7.53 (m, 1H), 

7.21–7.16 (m, 3H), 6.86–6.79 (m, 3H), 5.87–5.78 (m, 1H), 5.26–5.19 (m, 2H), 4.40–4.23 (m, 

2H), 3.59 (d, J = 14.7 Hz, 1H), 3.28 (d, J = 14.7 Hz, 1H) ppm 

 
13

C NMR (75 MHz, CDCl3): δ = 176.3, 158.4, 146.6, 142.1, 137.1, 137.0, 131.2, 131.1, 130.1, 

129.2, 128.7, 127.6, 127.0, 126.5, 124.0, 122.7, 117.6, 109.1, 76.2, 43.2, 42.3 ppm 

IR (KBr Pellet): 3289, 1731, 1611, 1518, 1415, 1320, 1215, 1187, 811 cm
‒1

 

 

6. 3‒Hydroxy‒3‒(quinolin‒2‒ylmethyl)indolin‒2‒one (3f): 

 

N

O

N

OH

H  
 

Yellow solid, m.p. 160‒162 °C; 

 
1
H NMR (300 MHz, DMSO-d6): δ = 10.19 (s, 1H), 8.17 (d, J = 8.4 Hz, 1H), 7.88 (d, J = 8.1 Hz, 

1H), 7.79 (d, J = 8.1 Hz, 1H), 7.68–7.63 (m, 1H), 7.53–7.48 (m, 1H), 7.37–7.34 (d, J = 8.4 Hz, 

1H), 7.09–7.04 (m, 1H), 6.93 (d, J = 7.5 Hz, 1H), 6.78 (t, J = 7.2 Hz, 1H), 6.67 (d, J = 7.5 Hz, 

1H), 6.38 (s, 1H), 3.49 (d, J = 13.5 Hz, 1H), 3.33 (d, J = 11.1 Hz, 1H) ppm  

 
13

C NMR (75 MHz, CDCl3 + DMSO-d6): δ = 178.4, 157.1, 146.5, 141.4, 135.3, 130.9, 128.8, 

128.4, 128.1, 127.2, 126.2, 125.6, 124.0, 122.4, 120.9, 109.2, 75.5, 45.0 ppm 

IR (KBr Pellet): 3146, 1728, 1620, 1595, 1474, 1320, 1220, 1199, 749 cm
‒1
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7. 1‒Benzyl‒3‒hydroxy‒3‒(quinolin‒2‒ylmethyl)indolin‒2‒one (3g): 

 

 
 

Yellow solid, m.p. 166‒170 °C 

 
1
H NMR (300 MHz, CDCl3): δ = 8.14–8.08 (m, 3H), 7.84–7.72 (m, 3H), 7.58–7.54 (m, 2H), 

7.20–7.10 (m, 2H), 6.87 (d, J = 7.5 Hz, 3H), 6.70 (d, J = 7.5 Hz, 2H), 4.99 (d, J = 15.6 Hz, 1H), 

4.83 (d, J = 15.3 Hz, 1H), 3.64 (d, J = 15.0 Hz, 1H), 3.33 (d, J = 15.0 Hz, 1H) ppm 

 
13

C NMR (75 MHz, CDCl3): δ = 176.8, 158.4, 146.6, 142.0, 137.2, 135.6, 131.1, 130.1, 129.3, 

128.7, 127.7, 127.6, 127.2, 127.0, 126.6, 124.1, 122.8, 122.6, 109.3, 76.3, 43.7, 43.3 ppm 

IR (KBr Pellet): 3247, 2998, 1718, 1641, 1594, 1414, 1371, 1151, 798 cm
‒1

 

 

 

8. 1‒Ethyl‒3‒hydroxy‒3‒(quinolin‒2‒ylmethyl)indolin‒2‒one (3h): 

 

 
 

Pale yellow solid, m.p. 156-158 °C; 

 
1
H NMR (300 MHz, DMSO-d6): δ = 8.10 (d, J = 8.4 Hz, 1H), 7.83 (d, J = 7.5 Hz, 1H), 7.71–7.60 

(m, 2H), 7.49–7.46 (m, 1H), 7.26–7.23 (m, 1H), 7.14–7.07 (m, 2H), 6.88–6.77 (m, 2H), 6.40 (s, 

1H), 3.58–3.38 (m, 4H), 0.94 (t, 3H) ppm 

 
13

C NMR (75 MHz, DMSO-d6): δ = 176.4, 156.8, 146.7, 142.3, 135.4, 130.7, 129.2, 128.9, 

128.3, 127.6, 126.3, 125.9, 124.2, 122.6, 121.5, 108.0, 75.3, 45.9, 33.8, 12.3 ppm 

IR (KBr Pellet): 3185, 1726, 1595, 1445, 1353, 1251, 1135, 835 cm
‒1

 

. 
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9. 5‒Bromo‒3‒hydroxy‒3‒(quinolin‒2‒ylmethyl)indolin‒2‒one (3i): 

 

 
 

Yellow solid, m.p. 198‒200 °C 

 
1
H NMR (300 MHz, DMSO-d6): δ = 10.31 (br s, 1H), 8.18 (d, J = 8.4 Hz, 1H), 7.87 (d, J = 8.1 Hz, 

1H), 7.73-7.62 (m, 2H), 7.52 (t, J = 7.2 Hz 1H), 7.35 (d, J = 8.7 Hz, 1H), 7.25 (d, J = 8.1 Hz, 1H), 

7.13 (s, 1H), 6.63 (d, J = 8.4 Hz, 1H), 6.42 (s, 1H), 3.57 (d, J = 13.8 Hz, 1H), 3.41 (d, J = 16.8 Hz, 

1H) ppm 

 
13

C NMR (75 MHz, DMSO-d6): δ = 178.2, 156.7, 146.7, 141.3, 135.5, 133.8, 131.3, 129.3, 

128.2, 127.6, 127.4, 126.3, 126.0, 122.6, 112.7, 75.5, 45.1 ppm 

IR (KBr Pellet): 3321, 3021, 1726, 1689, 1595, 1474, 1325, 1220, 1198, 810, 789 cm
‒1

 

 

10. 5,7‒Dibromo‒3‒hydroxy‒3‒(quinolin‒2‒ylmethyl)indolin‒2‒one (3j): 

 

Yellow solid, m.p. 208-209 °C 

1
H NMR (300 MHz, DMSO-d6): δ = 10.70 (s, 1H), 8.19 (d, J = 8.4 Hz, 1H), 7.87 (d, J = 8.1 Hz, 

1H), 7.65 (s, 2H), 7.51–7.48 (m, 2H), 7.35 (d, J = 8.4 Hz, 1H), 7.22 (s, 1H), 6.53 (s, 1H), 3.65 (d, 

J = 14.4 Hz, 1H), 3.51 (d, J = 14.7 Hz, 1H) ppm 

13
C NMR (75 MHz, DMSO-d6): δ = 178.2, 156.6, 146.6, 141.4, 135.8, 135.7, 135.4, 133.1, 

129.4, 128.0, 127.7, 126.3, 126.1, 122.3, 113.1, 102.4, 76.1, 44.7 ppm 

IR (KBr Pellet): 3409, 3150, 1735, 1614, 1584, 1465, 1348, 1153, 1101, 749 cm
‒1
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11. 3‒Hydroxy‒5‒nitro‒3‒(quinolin‒2‒ylmethyl)indolin‒2‒one (3k): 

 

Yellow solid, m.p. 187‒188 °C 

 
1
H NMR (300 MHz, DMSO-d6): δ = 10.94 (s, 1H), 8.18–7.82 (m, 4H), 7.63 (s, 2H), 7.49–7.34 

(m, 2H), 6.90 (d, J = 8.4 Hz, 1H), 6.58 (s, 1H), 3.74 (d, J = 14.1 Hz, 1H), 3.53 (d, J = 14.7 Hz, 1H) 

ppm 

 
13

C NMR (75 MHz, DMSO‒d6): δ = 179.0, 156.4, 149.0, 146.6, 141.6, 135.8, 132.6, 129.3, 

128.0, 127.7, 126.3, 126.1, 122.4, 120.0, 109.4, 74.9, 44.7 ppm 

IR (KBr Pellet): 3365, 3191, 1721, 1596, 1484, 1365, 1294, 1196, 841, 788 cm
‒1

 

 

12. 3‒Hydroxy‒1‒methyl‒3‒(pyridin‒4‒ylmethyl)indolin‒2‒one (3l): 

 

Yellow solid, m.p. 202‒204 °C (lit. m.p. 201‒203 °C) 

1
H NMR (300 MHz, CDCl3): δ = 8.29 (s, 2H), 7.29–7.24 (m, 1H), 7.18 (d, J = 6.9 Hz, 1H), 7.05 

(t, J = 7.5 Hz, 1H), 6.88 (br s, 2H), 6.66 (d, J = 7.5 Hz, 1H), 3.32 (d, J = 12.9 Hz, 1H), 3.14 (d, J = 

12.6 Hz, 1H), 2.99 (s, 3H) ppm 

 
13

C NMR (75 MHz, CDCl3): δ = 177.3, 148.9, 143.5, 143.0, 130.0, 128.7, 125.4, 124.2, 123.0, 

108.5, 76.6, 44.0, 26.0 ppm 

IR (KBr Pellet): 3085, 1715, 1610, 1475, 1369, 1230, 1110, 821 cm
‒1
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13. 3‒Hydroxy‒1‒(prop‒2‒yn‒1‒yl)‒3‒(pyridin‒4‒ylmethyl)indolin‒2‒one 9 (3m): 

 

Pale yellow solid, m.p. 186‒189 °C 

 
1
H NMR (300 MHz, CDCl3): δ = 8.21–8.20 (m, 2H), 7.31–7.23 (m, 3H), 7.12–7.07 (m, 1H), 

6.82–6.81 (m, 3H), 4.35 (d, J = 17.4 Hz, 1H), 4.10 (d, J = 17.1 Hz, 1H), 3.27 (d, J = 12.6 Hz, 1H), 

3.13 (d, J = 12.6 Hz, 1H), 2.10 (s, 1H) ppm 

    
13

C NMR (75 MHz, CDCl3): δ = 176.3, 148.8, 143.3, 141.1, 129.9, 128.8, 125.4, 124.3, 123.3, 

109.4, 76.7, 75.7, 72.4, 44.1, 29.0 ppm 

IR (KBr Pellet): 3321, 3019, 2819, 1728, 1599, 1465, 1195, 754 cm
‒1

 

 

14. 1‒Allyl‒3‒hydroxy‒3‒(pyridin‒4‒ylmethyl)indolin‒2‒one (3n): 

 

 
 

Yellow solid, m.p. 165‒166 °C 

 
1
H NMR (300 MHz, CDCl3): δ = 8.25 (s, 1H), 7.31–7.21 (m, 3H), 7.10–7.05 (m, 1H), 6.84 (m, 

2H), 6.64 (d, J = 7.5 Hz, 1H), 5.51–5.41 (m, 1H), 5.00 (d, J = 10.2 Hz, 1H), 4.76 (d, J = 17.1 Hz, 

1H), 4.28-4.24 (m, 1H), 3.98–3.91 (m, 1H), 3.35 (d, J = 12.0 Hz, 1H), 3.21 (d, J = 12.0 Hz, 1H) 

ppm 

 
13

C NMR (75 MHz, CDCl3): δ = 176.9, 149.0, 143.4, 142.3, 130.3, 129.9, 128.7, 125.5, 124.2, 

123.0, 117.6, 109.4, 76.8, 44.1, 42.2 ppm 

IR (KBr Pellet): 3295, 3014, 2824, 1724, 1615, 1484, 1201, 769 cm
‒1
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15. 3‒Hydroxy‒3‒(pyridin‒4‒ylmethyl)indolin‒2‒one (3o): 

 

Pale yellow solid, m.p. 181‒184 °C 

1
HNMR (300 MHz, DMSO‒d6): δ = 10.15 (s, 1H), 8.30 (s, 2H), 7.13–6.93 (m, 5H), 6.64 (d, 1H, 

J = 7.8 Hz), 6.26 (s, 1H), 3.18 (d, 1H, J = 11.7 Hz), 3.00 (d, 1H, J = 12.3 Hz) ppm  

13
C NMR (75 MHz, DMSO‒d6): δ = 178.3, 148.6, 144.4, 141.5, 130.5, 129.2, 125.6, 124.5, 

121.4, 109.5, 76.0, 42.6 ppm 

IR (KBr Pellet): 3312, 3029, 2825, 1722, 1621, 1604, 1473, 1205, 1121, 751 cm
‒1

 

 

 

16. 1‒Benzyl‒3‒hydroxy‒3‒(pyridin‒4‒ylmethyl)indolin‒2‒one (3p): 

 
 

Yellow solid, m.p. 112‒116 °C 

 
1
H NMR (300 MHz, CDCl3): δ = 8.21 (s, 2H), 7.33–7.03 (m, 7H), 6.85–6.75 (m, 4H), 6.48 (d, J = 

7.5 Hz, 1H), 4.89 (d, J = 15.6 Hz, 1H), 4.50 (d, J = 15.9 Hz, 1H), 3.41 (d, J = 12.3 Hz, 1H), 3.28 

(d, J = 12.3 Hz, 1H) ppm 

 
13

C NMR (75 MHz, CDCl3): δ = 177.3, 148.9, 143.5, 142.4, 134.7, 130.0, 128.9, 128.7, 127.6, 

126.6, 125.6, 124.2, 123.1, 109.6, 76.8, 43.9, 43.6 ppm 

IR (KBr Pellet): 3324, 3025, 2801, 1715, 1619, 1510, 1236, 1154, 785 cm
‒1
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17. 1‒Ethyl‒3‒hydroxy‒3‒(pyridin‒4‒ylmethyl)indolin‒2‒one (3q): 

 

Yellow solid, m.p. 202‒206 °C 

1
H NMR (300 MHz, DMSO-d6): δ = 8.24 (s, 2H), 7.25–7.20 (m, 2H), 7.03–6.98 (m, 1H), 6.80 

(br s, 3H), 6.34 (s, 1H), 3.60–3.35 (m, 2H), 3.18 (d, J = 12.0 Hz, 1H), 3.07 (d, J = 12.0 Hz, 1H), 

0.81 (t, J = 6.9 Hz, 3H) ppm 

 
13

C NMR (75 MHz, DMSO-d6): δ = 176.0, 148.8, 148.7, 143.7, 141.9, 130.0, 129.3, 125.3, 

124.2, 122.0, 108.2, 75.8, 43.0, 33.6, 11.9 ppm 

IR (KBr Pellet): 3278, 3041, 1728, 1631, 1549, 1241, 1164, 761 cm
‒1

 

 

 

 

18. 5,7‒Dibromo‒3‒hydroxy‒3‒(pyridin‒4‒ylmethyl)indolin‒2‒one (3r): 

   
 

Yellow solid, m.p. 248‒250 °C 

  
1
H NMR (300 MHz, DMSO-d6): δ = 10.67 (s, 1H), 8.35 (d, J = 4.5 Hz, 2H), 7.60 (d, J = 1.5 Hz, 

1H), 7.23 (s, 1H), 6.97 (d, J = 5.1 Hz, 2H), 6.53 (s, 1H), 3.23 (d, J = 12.6 Hz, 1H), 3.03 (d, J = 

12.6 Hz, 1H) ppm 

 
13

C NMR (75 MHz, DMSO-d6): δ = 177.8, 148.9, 143.4, 140.4, 134.2, 133.6, 126.6, 125.5, 

113.6, 102.7, 76.8, 42.0 ppm 

IR (KBr Pellet): 3411, 3225, 3014, 1734, 1641, 1571, 1190, 1164, 761 cm
‒1
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19. 3‒Hydroxy‒3‒(6‒methylpyridin‒2‒yl)indolin‒2‒one (3s): 

 

Pale yellow solid, m.p. 177‒180 °C (lit
4
. 178‒180 °C) 

1
H NMR (300 MHz, CDCl3): δ = 7.57–7.47 (m, 2H), 7.25–7.12 (m, 3H), 6.92–6.74 (m, 4H), 3.32 

(d, J = 14.7 Hz, 1H), 3.05 (d, J = 14.7 Hz, 1H), 2.61 (s, 3H) ppm 

 
13

C NMR (75 MHz, CDCl3): δ = 179.0, 157.3, 156.7, 139.9, 137.5, 131.7, 129.2, 124.2, 122.7, 

122.0, 121.6, 110.1, 79.9, 42.4, 24.2 ppm 

IR (KBr Pellet): 3268, 2981, 1717, 1622, 1599, 1475, 1176, 1111, 737 cm
‒1

 

 

 

20. 1‒Allyl‒3‒hydroxy‒3‒(6‒methylpyridin‒2‒yl)indolin‒2‒one (3t): 

 

Viscous liquid 

1
H NMR (300 MHz, CDCl3): δ = 7.57-7.52 (m, 1H), 7.27–7.11 (m, 2H), 6.93–6.78 (m, 4H), 

5.86–5.75 (m, 1H), 5.24–5.18 (m, 2H), 4.37–4.21 (m, 2H), 3.34 (d, J = 14.7 Hz, 1H), 3.05 (d, J = 

14.7 Hz, 1H), 2.58 (s, 3H) ppm 

13
C NMR (75 MHz, CDCl3): δ = 176.4, 157.0, 156.5, 141.9, 137.4, 131.0, 130.9, 129.0, 123.8, 

122.5, 121.9, 121.5, 117.4, 109.0, 76.0, 42.4, 42.1, 24.0 ppm 

IR (KBr Pellet): 3254, 3069, 1724, 1649, 1576, 1169, 1125, 768 cm
‒1
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21.3‒Hydroxy‒3‒((6‒methylpyridin‒2‒yl)methyl)‒1‒(prop‒2‒yn‒1‒yl)indolin‒2‒one (3u): 

  

Brown viscous liquid 

1
H NMR (300 MHz, CDCl3): δ = 7.54–7.49 (m, 1H), 7.29–7.24 (m, 1H), 7.11–6.82 (m, 6H), 4.59 

(d, J = 14.7 Hz, 1H), 4.35 (d,  J = 14.7 Hz, 1H), 3.29 (d,  J = 14.7 Hz, 1H), 3.07 (d, J = 14.4 Hz, 

1H), 2.57 (s, 3H), 2.21 (s, 1H) ppm 

13
C NMR (75 MHz, CDCl3): δ = 175.9, 157.2, 156.7, 141.1, 137.3, 131.2, 129.2, 124.0, 122.9, 

121.8, 121.5, 109.2, 76.1, 72.4, 72.2, 42.5, 29.3, 24.1 ppm 

IR (KBr Pellet): 3269, 3052, 1718, 1645, 1589, 1225, 1124, 814 cm
‒1

 

 

22. 5,7‒Dibromo‒3‒hydroxy‒3‒((6‒methylpyridin‒2‒yl)methyl)indolin‒2‒one (3v): 

 

Yellow solid, m.p. 177‒178 °C 

1
H NMR (300 MHz, CDCl3): δ = 8.21 (br s, 1H), 7.60–7.49 (m, 2H), 7.16 (d, J = 7.8 Hz, 1H), 

6.89 (d, J = 7.5 Hz, 2H), 6.82 (s, 1H), 3.25 (d, J = 14.7 Hz, 1H), 3.00 (d, J = 14.7 Hz, 1H), 2.60 (s, 

3H) ppm 

13
C NMR (75 MHz, CDCl3): δ = 177.2, 157.3, 155.8, 138.6, 137.6, 134.3, 133.9, 126.4, 122.3, 

121.6, 115.4, 103.7, 77.7, 42.0, 24.1 ppm 

 

IR (KBr Pellet): 3448, 3072, 1738, 1613, 1580, 1451, 1189, 1156, 830 cm
‒1
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23. 5‒Bromo‒3‒hydroxy‒3‒((6‒methylpyridin‒2‒yl)methyl)indolin‒2‒one (3w): 

   
 

Pale yellow solid, m.p. 178‒180 °C 

 
1
H NMR (300 MHz, CDCl3): δ = 8.58 (br s, 1H), 7.60–7.55 (m, 1H), 7.32–7.26 (m, 1H), 7.17 (d, 

J = 7.8 Hz, 1H), 6.89–6.83 (m, 2H), 6.75 (d, J = 8.1 Hz, 1H), 3.32 (d, J = 14.7 Hz, 1H), 3.02 (d, J 

= 14.7 Hz, 1H), 2.60 (s, 3H) ppm 

13
C NMR (75 MHz, CDCl3): δ = 178.7, 157.3, 156.1, 139.0, 137.7, 133.5, 132.1, 127.5, 122.3, 

121.7, 115.2, 111.8, 75.0, 42.1, 24.1 ppm 

IR (KBr Pellet): 3286, 3068, 1720, 1611, 1588, 1465, 1170, 849 cm
‒1

 

 

24. 1‒Benzyl‒5‒bromo‒3‒hydroxy‒3‒((6‒methylpyridin‒2‒yl)methyl)indolin‒2‒one (3x): 

 

Yellow solid, m.p. 175‒177 °C (lit
3
. m.p. 176‒178 °C) 

1
H NMR (300 MHz, CDCl3): δ = 8.10 (br, s, 1H), 7.52 (t, J = 7.8 Hz, 1H), 7.33–7.29 (m, 5H), 

7.15-7.11 (m, 2 H), 6.91-6.78 (m, 3H), 6.70 (d, J = 7.8 Hz, 1H), 4.97 (d, J = 15.6 Hz, 1H), 4.84 

(d, J = 15.6 Hz, 1H), 3..37 (d, J = 14.7 Hz, 2H), 3.08 (d, J = 14.7 Hz, 2H), 2.61 (s, 3H) ppm 

13
C NMR (75 MHz, DMSO-d6): δ = 176.9, 156.4, 155.0, 142.9, 142.3, 136.2, 130.5, 128.7, 

128.4, 126.9, 124.2, 121.7, 121.1, 120.8, 108.5, 75.4, 45.0, 42.5, 23.8 ppm 

IR (KBr Pellet): 3287, 2924, 1728, 1618, 1469, 1386, 1189, 1095, 785 cm
‒1
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