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General Information
The melting point of all the synthesized compounds were carried out with the help of open capillary tube method using IA 9100 MK-Digital uncorrected melting point analyzer Griffin Apparatus at Department of Chemistry, Integral University, Lucknow. Infrared Spectra were done on Model - Agilent Cary 630 FT-IR Spectrometer (Range: 4000-450 cm-1), Perkin-Elmer Spectrum version 10.03.06 at CSIR-CDRI, Lucknow and expressed in wave number (cm-1), with KBr discs. 1H NMR Spectra were carried out using Advance-400 MHz Brucker, Switzerland and Bruker AVLL-300 MHz (Brucker, Switzerland) using DMSO-d6 as a solvent. The chemical shifts were denoted by δ ppm units using trimethylsilane as the internal standard. 13C NMR spectra were carried out using Brucker AVLL-100 MHz (Brucker, Switzerland) using DMSO-d6. High Resolution Mass Spectra was taken on Acquisition SW-6200 series TOF, version Q-TOF B.05.00 at SGPGIMS campus, Lucknow. The reactions were monitored by thin layer chromatography and using ethyl acetate and n-hexane solvents.
Synthesis of spirooxindole-pyranopyrazoles (5a-g)
In this synthesis, there were used different four components; indoline-2,3-dione 1;a-g (1.0 m mol), malononitrile 2 (1.0 mmol), dialkyl acetylenedicarboxylate 3;a-b (1.1 mmol)  and hydrazine 4 (1.1 mmol)  in the presence of a Lewis base catalyst Et3N (triethylamine). These components were reacted in 10.0 mL ethanol and stirred at room temperature. Therefore, it was stirred in a single pot at room temperature for 6 to 8 hours. The reaction was monitored by TLC, after the completion of reaction then it filtered. So obtained precipitates were washed by polar solvent after that it was purified by column chromatography using silica gel ( 60- 120 mesh) and 40% ethyl acetate in n-hexane solution and pure spirooxindoles derivatives obtained.
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Supplementary Figure S1. Characterization of 5a. Panel (a): FT-IR; Panel (b): 1H-NMR, Panel (c): 13C NMR and Panel (d): HRMS.
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Supplementary Figure S2. Characterization of 5b. Panel (a): FT-IR; Panel (b): 1H-NMR, Panel (c): 13C NMR and Panel (d): HRMS.
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Supplementary Figure S3. Characterization of 5c. Panel (a): FT-IR; Panel (b): 13C NMR and Panel (c): HRMS.
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Supplementary Figure S4. Characterization of 5d. Panel (a): FT-IR; Panel (b): 1H-NMR.
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Supplementary Figure S5. Characterization of 5e. Panel (a): FT-IR; Panel (b): 1H-NMR.
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Supplementary Figure S6. Characterization of 5f. Panel (a): FT-IR; Panel (b): 1H-NMR, Panel (c): 13C NMR and Panel (d): HRMS.
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Supplementary Figure S7. Characterization of 5g. Panel (a): FT-IR; Panel (b): 1H-NMR, Panel (c): 13C NMR.


Percentage Growth inhibition by one dose mean graph screening reports: copies for spirooxindole-pyranopyrazoles (5a-g)
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Supplementary Table S1:Drug-likeness studies of novel spirooxindole-pyranopyrazoles (5a-g).
	Molecular descriptors
	Novel spirooxindole-pyranopyrazole

	
	5a
	5b
	5c
	5d
	5e
	5f
	5g

	MW
	421.29
	382.29
	430.21
	351.32
	337.29
	365.34
	351.32

	HBD
	3
	3
	3
	2
	3
	2
	3

	HBA
	10
	8
	6
	6
	6
	6
	6

	LogP
	1.41
	-0.20
	1.45
	0.71
	0.50
	1.06
	0.85

	TPSA (Å2)
	152.35
	188.94
	143.12
	134.33
	143.12
	134.33
	143.12

	Rotatable bonds (RB)
	4
	3
	3
	2
	2
	3
	3

	Lipinski’s violations
	0
	0
	0
	0
	0
	0
	0

	Veber’s violations
	1
	1
	1
	0
	1
	0
	1





Supplementary Table S2: ADME indices of novel spirooxindole-pyranopyrazole (5a-g).
	S.N.
	Compounds
	[bookmark: _Hlk66702475]Aq. Solubility
(mg/L)
	BBB (C. Brain/C. Blood
	Caco2 cell permeability (nm/sec)
	[bookmark: _Hlk66701039]MDCK cell Permeability (nm/sec)
	Skin permeability
(logKp; cm/h)
	PPB (%)
	HIA (%)
	CYT. p450 2D6 inhibition
	CYT. p450 2D6 substrate

	1. 
	5a
	1.798
	0.190
	20.017
	23.698
	-3.526
	90.614
	64.610
	Non
	Non

	1. 
	5b
	1.083
	0.021
	20.924
	0.827
	-4.847
	68.890
	24.023
	Non
	Non

	1. 
	5c
	0.754
	0.151
	20.074
	0.552
	-4.794
	80.084
	85.070
	Non
	Non

	1. 
	5d
	15.283
	0.529
	11.324
	2.176
	-4.834
	65.206
	80.909
	Non
	Non

	1. 
	5e
	9.206
	0.270
	6.778
	1.751
	-4.901
	59.533
	69.171
	Non
	Non

	1. 
	5f
	7.602
	0.113
	10.543
	3.770
	-4.747
	67.906
	82.682
	Non
	Non

	1. 
	5g
	4.586
	0.083
	9.080
	2.869
	-4.838
	63.043
	71.598
	Non
	Non

	
	
	
	
	
	
	
	
	
	Non
	Non

	1. 
	Cetuximab
	432.118
	0.163
	52.46
	23.145
	-3.073
	68.210
	96.024
	Non
	Non

	*Plasma protein binding (PPB); Blood brain barrier (BBB); Human intestinal absorption (HIA)
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Qualitative Compound Report

Data File Ta10.d Sample Name  TA-10
Sample Type sample Position Vil 45
Instrument Name Instrument 1 User Name
Acq Method Direct Mass-2017.m Acquired Time  1/18/2021 4:58:47 PM
1IRM Calibration Status Some Tons Missed| 1| DA Method Default.m
Comment
sample Group Info.
Acquisition SW 6200 sefies TOF/6500 series
Version Q-TOF B.05.00 (B50420)
Compound Table
o
Compound Label RT Mass__| Abund Formula TgtMass | (ppm) MFG Formula DB Formula
pd1: CI7HIOF3 N5 05| 048  421.0635| 40004  C17HI0F3N505 421063 021]  CI7HI0F3N505 C17 HI0 F3 N5 05
Compound Label m/z RT _ Algorithm Mass
Cpd 1: C17 H10 F3 N5 05 422.0707  0.48 | Find By Formula 421.0635
x101 cw 1: C17 H10 F3 NS O5: +ES| EIC(422.0707, 444.0526) Scan Frag=118.0V TA-10.d
0388
15
1
05
0
01 02 03 04 05 06 07 08 09 11 12 13 14 15 16 17 18 19 2
ol 2. Abquititon fimd niny
WS Spectrum
x104|Cpd 1: C17 H10 F3 N5 OS: + FBF Spectrum (0.430-0.613 min) TA-10.d Subtract
4
3
2
444.0530
(M+Na)+
1
o L
424 426 428 430 432 434 436 438 440 442 444 446
Counts vs. Mass-to-Charge (miz)
WS Zoomed Spectrum
x104|Cpd 1: C17 H10 F3 N5 O5: + FBF Spectrum (0.430-0.613 min) TA-10.d Subtract
422.0707
4 (MeH)+
3
2 444.0530
(M+Na)+
1
N J

MS Spectrum Peak List

395 400 405 410 415 420 425 430 435 440 445 450 455 460 465 470
Counts vs. Mass-to-Charge (m/z)

m/z z [Abund Formula Ton
422.0707] 1 40004.47|C17H11F3NS05 (M)~
423.0737] 1 8236.01|C17H11F3N505 (M)~
424.0756] 1 1329.71[C17H1IF3N505 (M)~

Agilent Technologies Page 1 of 2
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Qualitative Compound Report

Data File TA08.d Sample Name  TA08
Sample Type sample Position Vial 44
Instrument Name Instrument 1 User Name
Acq Method Direct Mass-2017.m Acquired Time  1/18/2021 4:55:12 PM
IRM Calibration Status. Some Tons Missed| 1| DA Method Default.m
Comment
sample Group Info.
Acquisition SW 6200 sefies TOF/6500 series
Version Q-TOF B.05.00 (B50420)
Compound Table
o
Compound Label RT Mass | Abund Formula TgtMass | (ppm) MFG Formula DB Formula
Cpd 1: CIGHI0N6 06 _0.452]  382.0662] 10381 Cl6 H10 N6 06 382.0662] _ 0.4] CI6 HI0 N6 06 CI6 H10 N6 06
Compound Label m/z RT _ Algorithm Mass
Cpd 1: CI6 HION6 06 |405.0553  0.452 | Find By Formula 382.0662
x101 cw 1: C16 H10 N6 O6: +ESI EIC(383.0735, 405.0554) Scan Frag=118.0V TA-08.d
0.452
15
1
05
0
01 02 03 04 05 06 07 08 09 11 12 13 14 15 16 17 18 19 2
olim ey Adguititon fimd niny
M Spectrum
x104|Cpd 1: C16 H10 N6 O6: + FBF Spectrum (0.319-0.660 min) TA-08.d Subtract
35
3
25
2
15. 405.0553
(M+Na)+
1
05
o .
384 386 388 390 302 394 396 398 400 402 404 406
Counts vs. Mass-to-Charge (m/z)
MS Zoomed Spectrum
x104|Cpd 1: C16 H10 N6 O6: + FBF Spectrum (0.319-0.660 min) TA-08.d Subtract
383.0736
35 (Mt
3
25
2 405.0553
15 (M+Na)+
1
05
" 1

355 360 365 370 375 38Q 385 380 395 400 405 4i0 415 420 425 430
Counts vs. Mass-to-Charge (m/z)

MS Spectrum Peak List

m/z z [Abund Formula Ton
383.0736] 1 34519.76|C16H1INGO6 (M)~
384.0762] 1 6420.71|C16H11N606 (M)~
385.0784] 1 1024.72|C16H1INGO6 (MrH) -
386.0796] 1 116.02[C16H1INGO6 (M)~

19 PM 0n:2/3/2021
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Qualitative Compound Report

Data File Ta06.d Sample Name  TA06
Sample Type sample Position Vial 43
Instrument Name Instrument 1 User Name
Acq Method Direct Mass-2017.m Acquired Time  1/18/2021 4:51:43 PM
1IRM Calibration Status Some Tons Missed| 1| DA Method Default.m
Comment
sample Group Info.
Acquisition SW 6200 sefies TOF/6500 series
Version QTOF B.05.00 (B5042.0)
Compound Table
o
Compound Label RT Mass__| Abund Formula TgtMass | (ppm) MFG Formula DB Formula
Cpd 1: CI7HI2Br N5 04| 0.447|  429.0073| 39655|  CI7 HI2Br N5 04 4290073 002 CI7HIZB N5 04 CI7 H12 B N5 04
Compound Label m/z RT _ Algorithm Mass
Cpd 1: C17 H12 BrN5 04 430.0146 0447  Find By Formula 429.0073
101 |Cpd 1: C17 H12 Br N5 O4: +ESI EIC(430.0145, 432.0127, 451.9965, 453.9946) Scan Frag=118.0..
175l 0.447
15
1.25 0.35:
1
075
05
025
0
01 02 03 04 05 06 07 08 09 11 12 13 14 15 16 17 18 19 2
ol 2. Abquititon fimd niny
WS Spectrum
410 4 |Cpd 1: C17 H12 Br N5 O4: + FBF Spectrum (0.380-0.680 min) TA-06.d Subtract
4320126
4l e
3
2
s 453.9946
(M+Na)+
L] [
432 434 436 438 _ 440 442 444 446 448 450 452 454
Counts vs. Mass-to-Charge (m/z)
WS Zoomed Spectrum
410 4 |Cpd 1: C17 H12 Br N5 O4: + FBF Spectrum (0.380-0.680 min) TA-06.d Subtract
430.0146
4 My
3
2
453.9946
1 (M+Na)+
o IIR LL,

405 410 415 420 425 430 435 40 4d5 450 455 450 455 470 475 480
unts vs. Mass-to-Charge (m/z)

MS Spectrum Peak List

m/z z [Abund Formula Ton
430.0146] 1 39655.39|C17H13BINS04 (M)~
31.0173] 1 8054.17|C17HI3BIN504 (M)~
432.0126] 1 39633.51|C17H13BINS04 (M)~

18 PM 0n:2/3/2021

Agilent Technologies Page 1 of 2
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Qualitative Compound Report

Data File TA4d Sample Name  TA04
Sample Type sample Position Vil 42
Instrument Name Instrument 1 User Name
Acq Method Direct Mass-2017.m Acquired Time  1/18/2021 4:48:13 PM
IRM Calibration Status. Some Tons Missed| 1| DA Method Default.m
Comment
sample Group Info.
Acquisition SW 6200 sefies TOF/6500 series
Version Q-TOF B.05.00 (B50420)
Compound Table
o
Compound Label RT Mass | Abund Formula TgtMass | (ppm) MFG Formula DB Formula
pd 1: CIBHISN5 04 0.417]  365.1127] 19864) CIB HI5 N5 04 365.1124] 077 CI8 HI5 N5 04 CIB HI5 N5 04
Compound Label m/z RT _ Algorithm Mass
Cpd 1: CI8 HISNSO4  388.1018  0.417 Find By Formula 365.1127
x10 1|Cpd 1: C18 H15 N5 O4: +ESI EIC(366.1197, 388.1016) Scan Frag=118.0V TA-04.d
2541 0417
2
15
1
05
0
01 02 03 04 05 06 07 08 09 11 12 13 14 15 16 17 18 19 2
ol Geyia. Adauisiton fimd nin
M Spectrum
x104|Cpd 1: C18 H15 N5 O4: + FBF Spectrum (0.333-0.408, 0.425-0.575 min) TA-04.d Subtract
6
5
4
3 388.1018
2 (M+Na)+
1
o L

368 370 372 374 376 378 380 382 384 386 388 390
Counts vs. Mass-to-Charge (miz)

MS Zoomed Spectrum
x104|CPd 1: C18 H15 N5 04 + FBF Spectrum (0.333-0.408, 0.425-0.675 min) TA-04.d Subtract

366.1200
6 M)+
5
4

388.1018
3 (M+Na)+
2
1
o H 1

340 345 350 355 360 365 370 375 380 385 390 395 400 405 410 415
Counts vs. Mass-to-Charge (m/z)

MS Spectrum Peak List

m/z z [Abund Formula Ton
366.12 1 58906.53|C18HI6N504 (M)~
367.1228] 1 11758.94|C18HI6N504 (M)~
368.1256] 1 1664.06|C18HI6NS04 (MrH) -
369.1203] 1 198.09|C18H16N504 (M)~

Agilent Technologies Page 1 of 2 15 PM on:2/3/2021
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PerkinElmer Spectrum Version 10.03.06
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