
Fig S1. 4'-nitro-5'-(o-tolylamino)-1',2'-dihydrospiro[indoline-3,3'-pyrazol]-2-one (5a)
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Fig S2. 4'-nitro-5'-(o-tolylamino)-1',2'-dihydrospiro[indoline-3,3'-pyrazol]-2-one (5a)



Fig S3. 4'-nitro-5'-(o-tolylamino)-1',2'-dihydrospiro[indoline-3,3'-pyrazol]-2-one (5a)

CHN for C17H15N5O3 (5a)



Fig S4. 4'-nitro-5'-(p-tolylamino)-1',2'-dihydrospiro[indoline-3,3'-pyrazol]-2-one (5b)



Fig S5. 4'-nitro-5'-(p-tolylamino)-1',2'-dihydrospiro[indoline-3,3'-pyrazol]-2-one (5b)



Fig S6. 4'-nitro-5'-(p-tolylamino)-1',2'-dihydrospiro[indoline-3,3'-pyrazol]-2-one (5b)



Fig S7. 5'-((4-hydroxyphenyl)amino)-4'-nitro-1',2'-dihydrospiro[indoline-3,3'-pyrazol]-2-one (5c)



Fig S8. 5'-((4-hydroxyphenyl)amino)-4'-nitro-1',2'-dihydrospiro[indoline-3,3'-pyrazol]-2-one (5c)



Fig S9. 5'-((4-hydroxyphenyl)amino)-4'-nitro-1',2'-dihydrospiro[indoline-3,3'-pyrazol]-2-one (5c)

CHN for C16H13N5O4 (5c)



Fig S10. 5'-((4-methoxyphenyl)amino)-4'-nitro-1',2'-dihydrospiro[indoline-3,3'-pyrazol]-2-one (5d)



Fig S11. 5'-((4-methoxyphenyl)amino)-4'-nitro-1',2'-dihydrospiro[indoline-3,3'-pyrazol]-2-one (5d)



Fig S12. 5'-((4-methoxyphenyl)amino)-4'-nitro-1',2'-dihydrospiro[indoline-3,3'-pyrazol]-2-one (5d)

CHN for C17H15N5O4 (5d)



Fig S13. 5'-((3,4-dimethylphenyl)amino)-4'-nitro-1',2'-dihydrospiro[indoline-3,3'-pyrazol]-2-one (5e)



Fig S14. 5'-((3,4-dimethylphenyl)amino)-4'-nitro-1',2'-dihydrospiro[indoline-3,3'-pyrazol]-2-one (5e)



Fig S15. 5'-((3,4-dimethylphenyl)amino)-4'-nitro-1',2'-dihydrospiro[indoline-3,3'-pyrazol]-2-one (5e)

CHN for C18H17N5O3 (5e)



Fig S16. 5'-((3-chlorophenyl)amino)-4'-nitro-1',2'-dihydrospiro[indoline-3,3'-pyrazol]-2-one (5f)



Fig S17. 5'-((3-chlorophenyl)amino)-4'-nitro-1',2'-dihydrospiro[indoline-3,3'-pyrazol]-2-one (5f)



Fig S18. 5'-((3-chlorophenyl)amino)-4'-nitro-1',2'-dihydrospiro[indoline-3,3'-pyrazol]-2-one (5f)

CHN for C16H12ClN5O3 (5f)



Fig S19. 5'-((4-chlorophenyl)amino)-4'-nitro-1',2'-dihydrospiro[indoline-3,3'-pyrazol]-2-one (5g)



Fig S20. 5'-((4-chlorophenyl)amino)-4'-nitro-1',2'-dihydrospiro[indoline-3,3'-pyrazol]-2-one (5g)



Fig S21. 5'-((4-chlorophenyl)amino)-4'-nitro-1',2'-dihydrospiro[indoline-3,3'-pyrazol]-2-one (5g)



Fig S22. 5-methoxy-5'-((4-methoxyphenyl)amino)-4'-nitro-1',2'-dihydrospiro[indoline-3,3'-pyrazol]-2-one (5h)



Fig S23. 5-methoxy-5'-((4-methoxyphenyl)amino)-4'-nitro-1',2'-dihydrospiro[indoline-3,3'-pyrazol]-2-one (5h)



Fig S24. 5-methoxy-5'-((4-methoxyphenyl)amino)-4'-nitro-1',2'-dihydrospiro[indoline-3,3'-pyrazol]-2-one (5h)

CHN for C18H17N5O5 (5h)



Fig S25. 5'-((3,4-dimethylphenyl)amino)-5-methoxy-4'-nitro-1',2'-dihydrospiro[indoline-3,3'-pyrazol]-2-one (5i)



Fig S26. 5'-((3,4-dimethylphenyl)amino)-5-methoxy-4'-nitro-1',2'-dihydrospiro[indoline-3,3'-pyrazol]-2-one (5i)



Fig S27. 5'-((3,4-dimethylphenyl)amino)-5-methoxy-4'-nitro-1',2'-dihydrospiro[indoline-3,3'-pyrazol]-2-one (5i)

CHN for C19H19N5O4 (5i)



Fig S28. 4',5-dinitro-5'-(o-tolylamino)-1',2'-dihydrospiro[indoline-3,3'-pyrazol]-2-one (5j)



Fig S29. 4',5-dinitro-5'-(o-tolylamino)-1',2'-dihydrospiro[indoline-3,3'-pyrazol]-2-one (5j)



Fig S30. 4',5-dinitro-5'-(o-tolylamino)-1',2'-dihydrospiro[indoline-3,3'-pyrazol]-2-one (5j)

CHN for C17H14N6O5 (5j)



Fig S31. 5'-((2,5-dimethoxyphenyl)amino)-4',5-dinitro-1',2'-dihydrospiro[indoline-3,3'-pyrazol]-2-one (5k)



Fig S32. 5'-((2,5-dimethoxyphenyl)amino)-4',5-dinitro-1',2'-dihydrospiro[indoline-3,3'-pyrazol]-2-one (5k)



Fig S33. 5'-((2,5-dimethoxyphenyl)amino)-4',5-dinitro-1',2'-dihydrospiro[indoline-3,3'-pyrazol]-2-one (5k)

CHN for C18H16N6O7 (5k)



Fig S34. 5'-((4-chlorophenyl)amino)-4',5-dinitro-1',2'-dihydrospiro[indoline-3,3'-pyrazol]-2-one (5l)



Fig S35. 5'-((4-chlorophenyl)amino)-4',5-dinitro-1',2'-dihydrospiro[indoline-3,3'-pyrazol]-2-one (5l)



Fig S36. 5'-((4-chlorophenyl)amino)-4',5-dinitro-1',2'-dihydrospiro[indoline-3,3'-pyrazol]-2-one (5l)

CHN for C16H11ClN6O5 (5l)



Fig S37. 4'-nitro-5'-(o-tolylamino)-7-(trifluoromethyl)-1',2'-dihydrospiro[indoline-3,3'-pyrazol]-2-one (5m)



Fig S38. 4'-nitro-5'-(o-tolylamino)-7-(trifluoromethyl)-1',2'-dihydrospiro[indoline-3,3'-pyrazol]-2-one (5m)



Fig S39. 4'-nitro-5'-(o-tolylamino)-7-(trifluoromethyl)-1',2'-dihydrospiro[indoline-3,3'-pyrazol]-2-one (5m)

CHN for C18H14F3N5O3 (5m)



Fig S40.5'-((3-chlorophenyl)amino)-4'-nitro-7-(trifluoromethyl)-1',2'-dihydrospiro[indoline-3,3'-pyrazol]-2-one(5n)



Fig S41.5'-((3-chlorophenyl)amino)-4'-nitro-7-(trifluoromethyl)-1',2'-dihydrospiro[indoline-3,3'-pyrazol]-2-one(5n)



Fig S42.5'-((3-chlorophenyl)amino)-4'-nitro-7-(trifluoromethyl)-1',2'-dihydrospiro[indoline-3,3'-pyrazol]-2-one(5n)

CHN for C17H11ClF3N5O3 (5n)



Fig S43. 5'-(naphthalen-1-ylamino)-4'-nitro-7-(trifluoromethyl)-1',2'-dihydrospiro[indoline-3,3'-pyrazol]-2-one (5o)



Fig S44. 5'-(naphthalen-1-ylamino)-4'-nitro-7-(trifluoromethyl)-1',2'-dihydrospiro[indoline-3,3'-pyrazol]-2-one (5o)



Fig S45. 5'-(naphthalen-1-ylamino)-4'-nitro-7-(trifluoromethyl)-1',2'-dihydrospiro[indoline-3,3'-pyrazol]-2-one (5o)

CHN for C21H14 F3N5O3 (5o)



Fig S46. 5-chloro-4'-nitro-5'-(o-tolylamino)-1',2'-dihydrospiro[indoline-3,3'-pyrazol]-2-one (5p)



Fig S47. 5-chloro-4'-nitro-5'-(o-tolylamino)-1',2'-dihydrospiro[indoline-3,3'-pyrazol]-2-one (5p)



Fig S48. 5-chloro-4'-nitro-5'-(o-tolylamino)-1',2'-dihydrospiro[indoline-3,3'-pyrazol]-2-one (5p)

CHN for C17H14ClN5O3 (5p)



Fig S49. 5-bromo-4'-nitro-5'-(o-tolylamino)-1',2'-dihydrospiro[indoline-3,3'-pyrazol]-2-one (5q)



Fig S50. 5-bromo-4'-nitro-5'-(o-tolylamino)-1',2'-dihydrospiro[indoline-3,3'-pyrazol]-2-one (5q)



Fig S51. 5-bromo-4'-nitro-5'-(o-tolylamino)-1',2'-dihydrospiro[indoline-3,3'-pyrazol]-2-one (5q)



Table S1. Results of molecular docking study of 5a-q against AChE binding site

Entry Binding 
energy

Moiety of compound Distance Residue Type of interactions

5a -7.297 Spiroindoline
Spiroindoline
NO2 of spiroindoline

4.60
4.05
4.14

Phe297
Tyr341
Trp86

Pi-pi-stack
Pi-pi-stack
Pi-cation

5b -7.014 Phenyl
Pyrazole
NO2 of Pyrazole

6.48
4.08
5.20

Tyr341
Tyr337
 Phe295

Pi-pi-stack
Pi-pi-stack
Pi-cation

5c -8.077 OH of phenyl
Phenyl
Phenyl 
NH
Pyrazole
Spiroindoline

3.09
4.10
3.92
1.89
4.49
4.27

Phe295
Phe297
Tyr341
Tyr124
Tyr337
Trp86

H-bound
Pi-pi-stack
Pi-pi-stack
H-bound
Pi-pi-stack
Pi-pi-stack

5d -7.239 Pyrazole
Phenyl

5.18
4.36

Tyr337
Tyr341

Pi-pi-stack
Pi-pi-stack)2

5e -7.208 2,3 dimethylphenyl
Pyrazole
Pyrazole

5.40
5.41
5.16

Tyr124
Trp86
Tyr337

Pi-pi-stack
Pi-pi-stack
Pi-pi-stack

5g -7.860 Pyrazole
Pyrazole
4-Chlorophenyl

5.43
4.54
4.01

Trp86
Trp86
Tyr341

Pi-pi-stack
Pi-pi-stack
Pi-pi-stack

5h -7.714 NO2 of Pyrazole
Pyrazole
Pyrazole
Pyrazole
Methoxy phenyl

5.91
4.74
5.25
5.14
5.14

Phe295
Tyr341
Phe338
Tyr337
Trp286

Pi-cation
Pi-pi-stack
Pi-pi-stack
Pi-pi-stack
Pi-pi-stack

5i -6.747 Pyrazole
3,4 dimethylphenyl

4.96
5.89

Tyr337
Tyr341

Pi-pi-stack
Pi-pi-stack

5j -8.396 NH of spiroindoline
NO2 of spiroindoline
NO2 of Pyrazole
Pyrazole
Pyrazole

3.22
3.17
6.43
5.10
5.06

His447
Tyr133
Phe295
Tyr341
Phe338

H-bound
H-bound
Pi-cation
Pi-pi-stack
Pi-pi-stack

5k -8.956 NO2 of Pyrazole
Pyrazole
Pyrazole
NH of spiroindoline
NO2 of spiroindoline

6.24
3.89
4.29
3.21
2.59

Phe295
Tyr341
Phe338
His447
Tyr133

Pi-cation
Pi-pi-stack
Pi-pi-stack
H-bound
H-bound

5l -8.606 NO2 of Pyrazole
Pyrazole
NH of Pyrazole
NO2 of spiroindoline

6.20
4.97
2.75
3.04

His447
Tyr337
Tyr124
Tyr133

Pi-cation
Pi-pi-stack
H-bound
H-bound

5m -9.010 NH of Pyrazole
NH of Pyrazole
Pyrazole
Phenyl

2.77
2.99
3.82
5.29

Ty341
Tyr124
Trp86
Ty341

H-bound
H-bound
Pi-pi-stack
Pi-pi-stack



5n -7.510 Spiroindoline
Pyrazole
Pyrazole
NO2 of Pyrazole

3.98
5.27
4.83
5.90

Trp86
Phe338
Tyr341
Phe291

Pi-pi-stack
Pi-pi-stack
Pi-pi-stack
Pi-cation

5o -7.472 Pyrazole
Pyrazole
Naphtyl 
Naphtyl 

4.68
5.25
3.83
4.27

Trp86
Tyr337
Tyr341
Tyr341

Pi-pi-stack
Pi-pi-stack
Pi-pi-stack
Pi-pi-stack

5p -5.316 Spiroindoline
Spiroindoline

3.67
4.20

Trp86 Pi-pi-stack
Pi-pi-stack

5q -7.234 Pyrazole
NO2 of Pyrazole
Spiroindoline
Phenyl

Phe329
Trp82
Trp82
Trp231

5.27
6.05
5.34
5.38

Pi-pi-stack
Pi-cation
Pi-pi-stack
Pi-pi-stack

Table S2. Results of molecular docking study of 5a-q against BChE binding site

Entry Binding 
energy

Moiety of compound Distance Residue Type of interactions

5a -6.593 Nitro
2-methylphenyl
Pyrazole
Spiroindoline

5.03
4.31
5.73
2.14

Tyr332
Trp231
His438
Asp70

Pi-cation
Pi-pi-stack
Pi-cation
H-bound

5b -7.010 Pyrazole
Pyrazole
Pyrazole
Spiroindoline

3.97, 3.61
4.33
5.31
2.78

Trp82
His438
His438
Glu197

(Pi-pi-stack ) 2
Pi-pi-stack
Pi-cation
H-bound

5c -5.615 Nitro
4-OH
phenyl
Pyrazole
Pyrazole
spiroindoline

2.25
1.89
5.34
4.16, 4.41
5.51
2.55

Gly116
Ala328
Phe329
Trp82 
Glu116
Glu197

H-bound
H-bound
Pi-pi-stack
(Pi-pi-stack ) 2
Pi-cation
H-bound

5d 6.737 C=O of Spiroindoline
Pyrazole
Pyrazole
Phenyl
Phenyl

2.85
4.96
5.33
3.97
5.27

Glu197
His438
Trp82
Tyr332
Phe329

H-bound
Pi-cation
(Pi-pi-stack)2
Pi-pi-stack
Pi-pi-stack

5e -6.593 C=O of Spiroindoline
Nitro

2.90
4.64

Glu197
Trp82

H-bound
Pi-cation

5f -5.530 C=O of Spiroindoline
Nitro

2.94
5.85

Glu197
Trp82

H-bound
Pi-cation

5g -5.517 C=O of Spiroindoline
Pyrazole
Pyrazole

2.92
5.53
4.49

Glu197
His438
Trp82

H-bound
Pi-cation
Pi-pi-stack)2



5h -6.145 NH of Spiroindoline
Spiroindoline 
Pyrazole

2.89
4.22
5.16

His438
Trp82
Trp82

H-bound
(Pi-pi-stack)2
 Pi-pi-stack

5i -7.095 NH of Spiroindoline
Spiroindoline 

2.99
4.02

His438
Trp82

H-bound
(Pi-pi-stack)2

5j -6.831 NO2 of Pyrazole
Pyrazole
NO2 of Spiroindoline
NO2 of Spiroindoline
NO2 of Spiroindoline

3.33
5.28
4.21
4.55
6.26

Gly116
Phe329
His438
Phe329
Trp231

H-bound
Pi-pi-stack
Pi-cation
Pi-cation
Pi-cation

5k -6.146 C=O of Spiroindoline
Spiroindoline
NO2 of Spiroindoline
NO2 of Spiroindoline
NO2 of Pyrazole

2.68
3.97
4.16
4.65
3.99

Tyr332
Trp82
Trp82
Glu197
Phe329

H-bound
Pi-pi-stack
Pi-cation)2
H-bound
Pi-cation

5l -6.278 NH of Spiroindoline
Pyrazole
Spiroindoline
NO2 of Pyrazole
NO2 of Pyrazole

2.97
4.95
3.91
5.24
4.46

His438
Trp82
Trp82
His438
His438

H-bound
Pi-pi-stack
Pi-pi-stack)2
Pi-cation
Salt bridge

5m -6.592 NO2 of Pyrazole
NO2 of Pyrazole
Spiroindoline

3.00
2.85
4.96

His438
Gly116
Trp231

H-bound
H-bound
Pi-pi-stack)2

5n -6.307 NO2 of Pyrazole
Spiroindoline

2.94
5.40

His438
Trp231

H-bound
Pi-pi-stack)2

5o -6.213 NO2 of Pyrazole
Pyrazole
naphtyl

5.36
3.12
4.14

Tyr332
Thr120
Trp82

Pi-cation
H-bound
Pi-pi-stack

5p -7.886 NH of Spiroindoline
Spiroindoline
Pyrazole
Phenyl

2.97
3.60
3.91
3.87

His438
Trp82
Tyr332
Tyr332

H-bound
Pi-pi-stack)2
H-bound
Pi-pi-stack

5q -6.372 Pyrazole
NO2 of Pyrazole
Spiroindoline
Phenyl

Phe329
Trp82
Trp82
Trp231

5.27
6.05
5.34
5.38

Pi-pi-stack
Pi-cation
Pi-pi-stack
Pi-pi-stack


