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Physical andspectral data(1H-NMR and Mass) of thiazolylhydrazonoindolin-2-ones (4) 

(Z)-3-(2-(4-phenylthiazol-2-

yl)hydrazono)indolin-2-one (4a): 

HN
O

N
H
N

S

N

 

mp: 272-273°C.1H NMR (400MHz, d6-DMSO): 𝛿𝛿 

13.36 (s, 1H, -NH), 11.27 (s, 1H, NH of lactam), 7.91 

(d, J=7.2 Hz, 2H, arom H), 7.64 (s, 1H, Thiazole H), 

7.55 (d, J=7.2 Hz, 1H, arom H), 7.43 (t, J=7.6 Hz, 2H, 

arom H), 7.37-7.32 (m, 2H, arom H), 7.10 (t, J=7.6 

Hz, 1H, arom H), 6.97 (d, J=8.0 Hz, 1H, arom H). MS 

(ESI): [M+H]+ 321.37. 

(Z)-3-(2-(4-(p-tolyl)thiazol-2-

yl)hydrazono)indolin-2-one (4b) 

HN
O

N
H
N

S

N

 

 

mp: 281-283°C.1H NMR (400MHz, d6-DMSO): 𝛿𝛿 

13.34 (s, 1H, -NH), 11.25 (s, 1H, NH of lactam), 7.79 

(d, J=8.4 Hz, 2H, arom H), 7.55-7.53 (m, 2H, 

Thiazole Hand1H, arom H),7.34 (td, J=7.6 Hz, J =1.2 

Hz, 1H,arom H), 7.23 (d, J=8.0 Hz, 2H, arom H), 7.09 

(td, J=7.6 Hz, J=0.8 Hz, 1H, arom H), 6.97 (d, J =7.6 

Hz, 1H,arom H), 2.33 (s, 3H, -CH3).MS (ESI): 

[M+H]+ 335.33. 

(Z)-3-(2-(4-(4-methoxyphenyl)thiazol-

2-yl)hydrazono)indolin-2-one (4c): 

HN
O

N
H
N

S

N O

 

mp: 269-271°C.1H NMR (400MHz, d6-DMSO): 𝛿𝛿 

13.34 (s, 1H, -NH), 11.26 (s, 1H, NH of lactam), 7.84 

(d, J=9.6 Hz, 2H, arom H), 7.54 (d, J=7.2 Hz, 1H, 

arom H), 7.47 (s, 1H, Thiazole H), 7.35 (td, J=8.0 Hz, 

J=1.2 Hz, 1H, arom H), 7.10 (t, J =7.4 Hz, 1H, arom 

H), 7.00-6.96 (m, 3H, arom H), 3.79 (s, 3H, -OCH3). 

MS (ESI): [M+H]+ 351.38. 

(Z)-3-(2-(4-(4-fluorophenyl)thiazol-2-

yl)hydrazono)indolin-2-one (4d) 

HN
O

N
H
N

S

N F

 

 

mp: 260-261°C. 1H NMR (400MHz, d6-DMSO): 𝛿𝛿 

13.35 (s, 1H, -NH), 11.26 (s, 1H, NH of lactam), 7.97-

7.93 (m, 2H, arom H), 7.62 (s, 1H, Thiazole H), 7.55 

(d, J=7.6 Hz, 1H, arom H), 7.35 (td, J=7.6 Hz, J=1.2 

Hz, 1H, arom H), 7.26 (t, J=9.0 Hz, 2H, arom H), 

7.12-7.07(m, 1H, arom H), 6.97 (d, J=7.6 Hz, 

1H,arom H). MS (ESI): [M+H]+ 339.30 
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(Z)-3-(2-(4-(4-chlorophenyl)thiazol-2-

yl)hydrazono)indolin-2-one (4e) 

HN
O

N
H
N

S

N Cl

 
 

 

mp: 291-294 °C.1H NMR (400MHz, d6-DMSO): 𝛿𝛿 

13.36 (s, 1H, -NH), 11.26 (s, 1H, NH of lactam), 7.93 

(d, J=8.8 Hz, 2H,arom H), 7.70 (s, 1H, Thiazole H), 

7.55 (d, J=7.6 Hz, 1H, arom H), 7.49 (d, J=8.8 Hz, 

2H,arom H), 7.35 (td, J=7.6 Hz, J=1.2 Hz, 1H, arom 

H),7.01 (td, J=7.6 Hz, J=0.8 Hz, 1H, arom H),6.97  (d, 

J=7.6 Hz, 1H,arom H). MS (ESI): [M+H]+ 355.25; 

[M+H+2]+ 357.25. 

(Z)-3-(2-(4-(4-bromophenyl)thiazol-2-

yl)hydrazono)indolin-2-one (4f): 

HN
O

N
H
N

S

N Br

 

mp: 250-251°C.1H NMR (400MHz, d6-DMSO): 𝛿𝛿 

13.36 (s, 1H, -NH), 11.27 (s, 1H, NH of lactam), 7.86 

(d, J=8.8 Hz, 2H, arom H), 7.72 (s, 1H, Thiazole H), 

7.63 (d, J=8.8 Hz, 2H, arom H), 7.55 (d, J=7.2 Hz, 

1H, arom H), 7.35 (td, J=7.8 Hz, J=1.2 Hz, 1H, arom 

H), 7.10 (t, J=7.2 Hz, 1H, arom H), 6.97 (d, J=8.0 Hz, 

1H, arom H). MS (ESI): [M+H]+399.28; [M+H+2]+ 

401.28.  

(Z)-3-(2-(4-(3-bromophenyl)thiazol-2-

yl)hydrazono)indolin-2-one (4g): 

HN
O

N
H
N

S

N

Br  

mp: 245-246°C.1H NMR (400MHz, d6-DMSO): 𝛿𝛿 

13.35 (s, 1H, -NH), 11.28 (s, 1H, NH of lactam), 8.09 

(t, J=1.8 Hz, 1H, arom H), 7.92 (dt, J=7.6 Hz, J=1.2 

Hz, 1H, arom H), 7.79 (s, 1H, Thiazole H), 7.56-7.52 

(m, 2H, arom H), 7.40 (t, J=7.8 Hz, 1H, arom H), 7.35 

(td, J=7.6 Hz, J=1.2 Hz, 1H, arom H), 7.10 (td, J=7.6 

Hz, J=0.8 Hz, 1H, arom H), 6.97 (d, J=7.6 Hz, 1H, 

arom H). MS (ESI): [M+H]+399; [M+H+2]+ 401.23. 

(Z)-4-(2-(2-(2-oxoindolin-3-

ylidene)hydrazinyl)thiazol-4-

yl)benzonitrile (4h): 

mp: 268-269°C.1H NMR (400MHz, d6-DMSO): 𝛿𝛿 

13.36 (s, 1H, -NH),  11.27 (s, 1H, NH of lactam ), 

7.86 (d, J=9.2 Hz, 2H, arom H), 7.72 (s, 1H, Thiazole 

H ), 7.63 (d, J=9.2 Hz, 2H, arom H), 7.55 (d, J=7.2 

Hz, 1H,arom H), 7.35 (td, J=7.6 Hz, J=1.2 Hz, 

1H,arom H), 7.10 (t, J=7.2 Hz, 1H, arom H), 6.97 (d, 
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HN
O

N
H
N

S

N CN

 

J=8.0 Hz, 1H, arom H). MS (ESI):[M+H]+346.36. 

(Z)-3-(2-(4-(naphthalen-2-yl)thiazol-2-

yl)hydrazono)indolin-2-one (4i) 

HN
O

N

H
N

S

N

 

mp: 286-288°C.1H NMR (400MHz, d6-DMSO): 𝛿𝛿 

13.42 (s, 1H, -NH), 11.27 (s, 1H, NH of lactam), 8.48 

(s, 1H, arom H), 8.06-7.91 (m, 4H arom H), 7.79 (s, 

1H, Thiazole H), 7.57 (d, J=7.2 Hz, 1H,arom H), 

7.54-7.51 (m, 2H, arom H), 7.36 (td, J=7.6 Hz,  J=1.2 

Hz, 1H, arom H), 7.11 (t, J=7.6 Hz,  1H, arom H), 

6.98 (d, J=7.6 Hz, 1H,arom H).MS 

(ESI):[M+H]+371.31. 

(Z)-5-bromo-3-(2-(4-phenylthiazol-2-

yl)hydrazono)indolin-2-one (4k) 

HN
O

N
H
N

S

N

Br  

 

mp: 286-288°C.1H NMR (400MHz, d6-DMSO): 𝛿𝛿 

13.33 (s, 1H, -NH), 11.37 (s, 1H, NH of lactam), 7.91 

(d, J=7.2 Hz, 2H, arom H), 7.68 (s, 1H, Thiazole H), 

7.65 (d, J=2.0 Hz, 1H, arom H), 7.51 (dd, J=8.4 Hz,  

J=2.0 Hz, 1H, arom H), 7.43 (t, J=7.4 Hz,  2H, arom 

H), 7.34 (tt, J=7.2 Hz,  J=1.2 Hz, 1H, arom H), 6.94 

(d, J=8.4 Hz,  1H, arom H).MS (ESI): [M+H]+ 399.16, 

[M+H+2]+ 401. 

(Z)-5-bromo-3-(2-(4-(p-tolyl)thiazol-2-

yl)hydrazono)indolin-2-one (4l) 

HN
O

N
H
N

S

N

Br  

mp: 301-302°C.1H NMR (400MHz, d6-DMSO): 𝛿𝛿 

13.32 (s, 1H, -NH),  11.37 (s, 1H, NH of lactam), 7.79 

(d, J=8.0 Hz, 2H,arom H), 7.65 (d, J=1.6 Hz, 1H,arom 

H), 7.60 (s, 1H, Thiazole H), 7.51 (dd, J=8.2 Hz, 

J=1.8 Hz, 1H,arom H), 7.24 (d, J=8.0 Hz, 2H,arom 

H), 6.94 (d, J=8.4 Hz, 1H,arom H), 2.33 (s, 1H, -

CH3). MS (ESI): [M+H]+413, [M+H+2]+ 415.18. 

(Z)-5-bromo-3-(2-(4-(4-

fluorophenyl)thiazol-2-

mp: 296-297°C.1H NMR (400 MHz, d6-DMSO): 𝛿𝛿 

13.32 (s, 1H, -NH), 11.37 (s, 1H, NH of lactam), 7.97-
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yl)hydrazono)indolin-2-one(4m) 

HN
O

N
H
N

S

N F

Br  

7.93 (m, 2H, arom H), 7.66-7.65 (m, 2H,  1H, 

ThiazoleH, 1H,arom Hand H), 7.51 (dd, J=8.4 Hz, 

J=2.0 Hz 1H, arom H), 7.27 (t, J=9.0 Hz,2H, arom H), 

6.93 (d, J=8.4 Hz,1H, arom H). MS (ESI): 

[M+H]+417, [M+H+2]+ 419.18. 

5-bromo-3-(2-(4-(naphthalen-2-

yl)thiazol-2-yl)hydrazono)indolin-2-

one (4o): 

HN
O

N

H
N

S

N

Br  

mp: 292-293°C. 1H NMR (400MHz, d6-DMSO): 𝛿𝛿 

13.40 (s, 1H, -NH), 11.39 (s, 1H, NH of lactam), 8.48 

(s, 1H, arom H), 8.06-7.91(m, 4H,  arom H), 7.83 (s, 

1H, Thiazole H), 7.67 (d, J=2.0 Hz, 1H, arom H), 

7.56-7.50 (m, 3H, arom H), 6.95 (d, J=8.4 Hz, 

1H,arom H). MS (ESI): [M+H]+449, [M+H+2]+ 

451.23. 

 

(Z)-5-fluoro-3-(2-(4-phenylthiazol-2-

yl)hydrazono)indolin-2-one (4q) 

HN
O

N
H
N

S

N

F  

mp: 286-287°C.1H NMR (400MHz, d6-DMSO): 𝛿𝛿 

13.40 (s, 1H, -NH), 11.27 (s, 1H, NH of lactam), 7.91 

(d, J=7.2 Hz, 2H, arom H), 7.67 (s, 1H, Thiazole H), 

7.44 (t, J=7.6 Hz, 2H, arom H), 7.38-7.32 (m, 2H, 

arom H), 7.21-7.16 (m, 1H, arom H), 6.97 (dd, J=8.6 

Hz, J=4.2 Hz, 1H, arom H). MS (ESI): 

[M+H]+339.30. 

(Z)-5-fluoro-3-(2-(4-(p-tolyl)thiazol-2-

yl)hydrazono)indolin-2-one (4r) 

HN
O

N
H
N

S

N

F  

mp: 304-305°C.1H NMR (400MHz, d6-DMSO): 𝛿𝛿 

13.38 (s, 1H, -NH), 11.26 (s, 1H, NH of lactam), 7.79 

(d, J=8.4Hz, 2H,arom H), 7.59 (s, 1H, Thiazole H), 

7.36 (dd, J=8.2 Hz,  J=2.6 Hz, 1H,arom H), 7.23 (d, 

J=7.6 Hz, 2H,arom H), 7.21-7.15 (m, 1H,arom H), 

6.96 (dd, J=8.6 Hz, J=4.2 Hz, 1H, arom H), 2.33 (s, 

3H, -CH3). MS (ESI): [M+H]+353.34. 
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(Z)-5-fluoro-3-(2-(4-(4-

methoxyphenyl)thiazol-2-

yl)hydrazono)indolin-2-one (4s)

HN
O

N
H
N

S

N O

F  

mp: 293-294 °C.1H NMR (400MHz, d6-DMSO): 𝛿𝛿 

13.37 (s, 1H, NH), 11.26 (s, 1H, NH of lactam), 7.83 

(d, J=8.8 Hz, 2H, arom H), 7.49 (s, 1H, Thiazole H), 

7.35 (dd, J=8.2 Hz,  J=2.6 Hz, 1H,arom H),7.21-7.15 

(m, 1H, arom H), 7.06-6.90 (m, 3H, arom H), 3.79 

(s,3H, -OCH3). MS (ESI): [M+H]+369.27. 

 

(Z)-5-fluoro-3-(2-(4-(4-fluorophenyl) 

thiazol-2-yl)hydrazono)indolin-2-one 

(4t)

HN
O

N
H
N

S

N F

F  

mp: 273-275°C.1H NMR (400 MHz, d6-DMSO): 𝛿𝛿 

13.39 (s, 1H, -NH), 11.27 (s, 1H, NH of lactam), 7.97-

7.93 (m, 2H, arom H), 7.65 (s, 1H, Thiazole H), 7.36 

(dd, J=8.0 Hz, J=2.4 Hz 1H, arom H), 7.26 (t, J=9.0 

Hz,2H, arom H), 7.18 (td, J=8.8 Hz, J=2.6 Hz, 1H, 

arom H), 6.96 (dd, J=8.4 Hz, J=4.4 Hz, 1H, arom H). 

MS (ESI): [M+H]+357.24. 

(Z)-3-(2-(4-(4-chlorophenyl)thiazol-2-

yl)hydrazono)-5-fluoroindolin-2-one 

(4u)

HN
O

N
H
N

S

N Cl

F  

mp: 295-296°C.1H NMR (400 MHz, d6-DMSO): 𝛿𝛿 

13.39 (s, 1H, -NH), 11.27 (s, 1H, NH of lactam), 7.93 

(d, J=8.4 Hz, 2H, arom H), 7.73 (s, 1H, Thiazole H), 

7.49 (d, J=8.4 Hz,2H, arom H), 7.36 (dd, J=8.0 Hz, 

J=2.4 Hz, 1H, arom H), 7.19 (td, J=8.4 Hz, J=2.8 Hz, 

1H, arom H), 6.96 (dd, J=8.6 Hz, J=4.2 Hz, 1H, arom 

H). MS (ESI): [M+H]+373.28; [M+H+2]+ 375.27. 
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(Z)-3-(2-(4-(4-bromophenyl)thiazol-2-

yl)hydrazono)-5-fluoroindolin-2-one 

(4v)

HN
O

N
H
N

S

N Br

F  

mp: 290-292 °C.1H NMR (400MHz, d6-DMSO): 𝛿𝛿 

13.39 (s, 1H, -NH), 11.27 (s, 1H, NH of lactam), 7.86 

(d, J=8.8 Hz,2H, arom H), 7.74 (s, 1H, Thiazole H), 

7.62 (d, J=8.8, Hz, 2H,  arom H), 7.36 (dd, J=8.0 Hz, 

J=2.8 Hz, 1H, arom H), 7.18 (td, J=8.4 Hz, J=2.4 Hz, 

1H,  arom H), 6.96 (dd, J=8.6 Hz, J=2.2 Hz, 1H,  

arom H).  

(Z)-4-(2-(2-(5-fluoro-2-oxoindolin-3-

ylidene)hydrazinyl)thiazol-4-

yl)benzonitrile (4x) 

HN
O

N
H
N

S

N CN

F  

mp: 283-285°C.1H NMR (400MHz, d6-DMSO): 𝛿𝛿 

13.40 (s, 1H, -NH), 11.28 (s, 1H, NH of lactam), 8.09 

(d, J=8.4 Hz, 2H, arom H), 7.96 (s, 1H, Thiazole H), 

7.89 (d, J=8.4 Hz, 2H, arom H), 7.37 (dd, J=8.0 Hz, 

J=2.8 Hz, 1H, arom H), 7.19 (td, J=9.6 Hz, J=2.6 Hz, 

1H, arom H), 6.96 (dd, J=8.6 Hz, J=4.2 Hz, 1H, arom 

H).MS (ESI): [M+H]+364.32. 

(Z)-5-fluoro-3-(2-(4-(naphthalen-2-

yl)thiazol-2-yl)hydrazono)indolin-2-one 

(4y)  

HN
O

N

H
N

S

N

F  

mp: 289-290°C.1H NMR (400MHz, d6-DMSO): 𝛿𝛿 

13.46 (s, 1H, -NH), 11.29 (s, 1H, NH of lactam), 8.48 

(s, 1H, arom H), 8.06-7.91 (m, 4H, arom H), 7.82 (s, 

1H, Thiazole H), 7.56-7.50 (m, 2H, arom H), 7.38 (dd, 

J=8.2 Hz, J=2.6 Hz,1H, arom H), 7.19 (td, J=9.6 Hz, 

J=2.6 Hz,  1H, arom H), 6.98 (dd, J=8.6 Hz, J=4.2 Hz, 

1H, arom H). MS (ESI): [M+H]+389.33. 
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Copies of 1H NMR and Mass spectra of thiazolylhydrazonoindolin-2-ones (4) 

 

Figure S1 1H NMR spectrum of 4a. 
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 Figure S2 Expanded 1H NMR spectrum of 4a. 
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Figure S3Mass spectrum of 4a. 
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Figure S41H NMR spectrum of 4b. 
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Figure S5 Expanded 1H NMR spectrum of 4b. 
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Figure S6 Expanded 1H NMR spectrum of 4b. 
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Figure S7Mass spectrum of 4b. 
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Figure S81H NMR spectrum of 4c. 
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Figure S9 Expanded 1H NMR spectrum of 4c. 
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Figure S10 Expanded 1H NMR spectrum of 4c. 
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Figure S11 Mass spectrum of 4c. 
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Figure S121H NMR spectrum of 4d. 
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Figure S13 Expanded 1H NMR spectrum of 4d. 
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Figure S14 Mass spectrum of 4d. 
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Figure S151H NMR spectrum of 4e. 
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Figure S16 Expanded 1H NMR spectrum of 4e. 
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Figure S17 Mass spectrum of 4e. 
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Figure S181H NMR spectrum of 4f. 
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Figure S19 Expanded 1H NMR spectrum of 4f. 
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Figure S20Mass spectrum of 4f. 
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Figure S211H NMR spectrum of 4g. 

 



30 
 

 

 

Figure S22 Expanded 1H NMR spectrum of 4g. 



31 
 

 

 

Figure S23Mass spectrum of 4g. 
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Figure S241H NMR spectrum of 4h. 
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Figure S25 Expanded 1H NMR spectrum of 4h. 
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Figure S26 Mass spectrum of 4h. 
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Figure S 271H NMR spectrum of 4i. 
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Figure S28 Expanded 1H NMR spectrum of 4i. 
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Figure S29 Mass spectrum of 4i.  
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Figure S301H NMR spectrum of 4k. 
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Figure S31 Expanded 1H NMR spectrum of 4k. 
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Figure S32 Mass spectrum of 4k. 

The image part with relationship ID rId124 was not found in the file.
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Figure S331H NMR spectrum of 4l. 
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Figure S34 Expanded 1H NMR spectrum of 4l. 
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Figure S35 Expanded 1H NMR spectrum of 4l. 
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Figure S36 Mass spectrum of 4l. 
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Figure S371H NMR spectrum of 4m. 
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Figure S38 Expanded 1H NMR spectrum of 4m. 
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Figure S39 Mass spectrum of 4m. 
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Figure S401H NMR spectrum of 4o. 
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Figure S41 Expanded 1H NMR spectrum of 4o. 
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Figure S42 Mass spectrum of 4o. 

 

 

HNHN
OO

NN

HH
NN

SS

NN

BrBr

4o4o



51 
 

 

Figure S431H NMR spectrum of 4q. 
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Figure S44 Expanded 1H NMR spectrum of 4q. 
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Figure S45 Mass spectrum of 4q. 
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Figure S461H NMR spectrum of 4r. 
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Figure S47 Expanded 1H NMR spectrum of 4r. 
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Figure S48 Expanded 1H NMR spectrum of 4r. 
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Figure S49 Mass spectrum of 4r. 
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Figure S501H NMR spectrum of 4s. 
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Figure S51 Expanded 1H NMR spectrum of 4s. 
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Figure S52 Expanded 1H NMR spectrum of 4s. 
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Figure S53 Mass spectrum of 4s. 
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Figure S541H NMR spectrum of 4t. 
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Figure S55 Expanded 1H NMR spectrum of 4t. 
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Figure S56 Mass spectrum of 4t. 
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Figure S571H NMR spectrum of 4u. 
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Figure S58 Expanded 1H NMR spectrum of 4u. 
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Figure S59 Mass spectrum of 4u. 
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Figure S601H NMR spectrum of 4v. 
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Figure S61 Expanded 1H NMR spectrum of 4v. 
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Figure S621H NMR spectrum of 4x. 
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Figure S63Expanded 1H NMR spectrum of 4x. 
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Figure S64 Mass spectrum of 4x. 
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Figure S651H NMR spectrum of 4y. 
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Figure S66Expanded 1H NMR spectrum of 4y. 
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Figure S67 Mass spectrum of 4y. 

 

 

 

HNHN
OO

NN

HH
NN

SS

NN

FF

4y4y



76 
 

  

 

 

 

  

  

 

 

 

  



77 
 

 

 

 

 

 

 

 

 

  

 

 

 

 

  

 

 

Figure S68. Deconvoluted solid state emission spectra of 4a-4j, 4n-4t & 4v-4x. 
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Figure S69. Deconvoluted solid state excitation spectra of 4a-4j, 4n-4t & 4v-4x. 
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Figure S70. Deconvoluted emission spectra of 4a-4j, 4n-4t & 4v-4x in DMSO (1.0x10-5 M) 
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Figure S71. Deconvoluted absorption spectra of 4a-4j, 4n-4t & 4v-4x in DMSO (1.0x10-5 M) 
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Figure  S72.  CIE chromaticity diagram of thiazolylhydrazonoindolin-2-ones (4) in the solution 
state. 
 


