
 

Theoretical study of Properties of Indoline-2,3-dione-3-oxime  using 
Chemicalize Software 

Abstract: 

Indoline-2,3-dione-3-oxime (IDOX) (Isatin -3-oxime) is empolyed as a anticonvulsant and is known for 
treating various disorders caused by release of amino acids responsible for anxiety and excitatory 
behavior. In view of the biological importance of IDOX Properties, pka, Isoelectric Point, logP, logD, 
Solubility, Geometry, HNMR were determined by usingChemicalize software 
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Introduction 

In disorders such as cerebral ischemia or cerebral infarction leading to bad effects like 
hemorrhagic stroke, cardiac arrest and hypoglycemia excitatory amino acids cause to the 
degeneration of neurons. Compounds like Indoline-2,3-dione-3-oxime (Isatin-3-oxime)1-4 
possess property of blocking  excitatory amino acid receptors which have therapeutic use 
over the effects of above breakdown [29]. 

From the Literature studies it is evident anticonvulsant screening of Indoline-2,3-dione-3- 
oxime (IDOX) was carried out  by applying Maximal Electroshock (MES) model  and the 
results indicated that IDOX is active at lower dose of 100 mgkg-1. It is also found that IDOX is 
more potent when compared to standard drug sodium valproate [31]. 
In appropriate citation and formate 
With the application of  chemicalise softwarethe structure of Indoline-2,3-dione-3- oxime 
(IDOX) is drawn and results obtained were interpreted in this present paper. Basic 
properties, structural properties, names and identifiersof IDOX were given in this present 
paper.The details of pKa,isoelectric point, logP. logD, Solubility, Geometry and 1HNMR  
spectrumof IDOX were also studied in this manuscript [30]. 

 

Fig.1 structure of  Indoline-2,3-dione-3-oxime  (IDOX) 



 

Hypothetical Study of Indoline-2,3-dione-3-oxime  using Chemicalize 
Software  

Basic properties of Indoline-2,3-dione-3-oxime  (IDOX) 

Indoline-2,3-dione-3-oxime (IDOX)  is drawn as the input of Chemicalize Software 5,6and 

from the data obtained (Table.1)it is evident that the formula of Indoline-2,3-dione-3-oxime  

is C8H6N2O2 . The data obtained also indicated that composition of Indoline-2,3-dione-3-

oxime (IDOX)   is C=59.26% ,H=3.73%,N=17.28%, S (19.73%). 

Mention about the software details and also highlights discuss about IDOX  

Table 1. properties of Indoline-2,3-dione-3-oxime (IDOX) as determined by chemicalize 
software 

 

Structural Properties of Indoline-2,3-dione-3-oxime  (IDOX) 

Structural calculations of Indoline-2,3-dione-3-oxime  (IDOX) as indicated by Chemicalise 

software(Table.2) enabled the evaluation of various topology-related characteristics, 

hydrogen bonding, and other physical properties. Table.4 shows the Data of structural 

properties of Indoline-2,3-dione-3-oxime  (IDOX). 

In Table 4. Mention information is not appropriate  



 

 

Chemical formula of IDOX is C8H6N2O2  and this in agreement with theatom count of 18 and 

this confirms the Chemical formula. The total heavy atom count of 12 which indicates the 

presence of 8 carbons , 2 nitrogens and 2 oxygens in IDOX( fig 1&2 ). There is no asymmetric 

atom in IDOX and has no rotatable bonds7-8.Chemicalise data of IDOX indicates the 

presence of  two rings where one is  aromatic ring and other one is hetero ring. H bond 

donor count is 2 and H bond acceptor count is 3 in IDOX. The topological polar surface 

area10,11ofIndoline-2,3-dione-3-oxime  is 61.69 Å2 ,polarizability is 15.91 Å3and its Molar 

refractivity is indicated to be 44.3 cm3 /mol 

Table 2. Structural properties of Indoline-2,3-dione-3-oxime  as determined by 
Chemicalize 



 

 

 

Names and Identifiers of Indoline-2,3-dione-3-oxime(IDOX) 

IUPAC name of IDOX is  3-(hydroxyimino)-2,3-dihydro-1H-indol-2-one and its the commonly 

used trivial  or traditional name is isatin-3-oxime. other details like SMILES, InChI and 

InChIKey of IDOX as given by the chemcalise software are given in Table 3. 

 



 

Table 3. Names and identifiers of Indoline-2,3-dione-3-oxime  as given by chemicalize 
software 

 

 

 

 

 

pKa of Indoline-2,3-dione-3-oxime   

pKa values of IDOXare found to be7.13 and 15.31 as indicated by Chemcalise data12-16(fig.2). 

pKa value of 7.13 corresponds to dissociation of H of  =N-OH  group of IDOX and this 

indicates neutral nature of this group. pKa value of 15.31 corresponds to dissociation 

ofimino H atom of–NH-CO  group. This attributes to the strong basic nature of Indoline-2,3-

dione-3-oxime  (IDOX). 

Fig.2 Distribution of pH for the different microspecies of Indoline-2,3-dione-3-oxime  as 
given by chemicalize software 



 

 

Missing fig.No. and Name 

 

Missing fig.No. and Name 

 

 

Isoelectric Point of Indoline-2,3-dione-3-oxime 



 

Distribution of charge with pH of Indoline-2,3-dione-3-oxime as derived  using chemicalize 

software is given in figure 3. The data of distribution of charge with pH of IDOX  

indicatesthat its isoelectric point is 2.8. IDOX is electrically neutral with zero electric charge 

within the pH range of 1.7 to 4.6   thereby indicating the isoelecrtric point17,18of 2.8. 

In fig3. PH of  IDOX isoelectric point 2.8 in missing and not justified  

Fig.3  Distribution of charge with pH of Indoline-2,3-dione-3-oxime as given by chemicalize 
software 

 

 

 



 

log P and log D of Indoline-2,3-dione-3-oxime 

logP value of Indoline-2,3-dione-3-oxime19-21 is found to be 0.961.  

Variation of the log D value of IDOX with pH is given in figure 4. log D value of IDOX  is 0.96 

within the pH range o f 1.7 to 4.6 and further as the pH increases log D value decreases 

which is  found to be 0.05 at pH 8 (Fig 4).  

Fig.4  Distribution of log D with pH of Indoline-2,3-dione-3-oxime as given by chemicalize 
software 

 

 

 



 

Solubility (log S) of Indoline-2,3-dione-3-oxime(IDOX) 

Distribution of log S with pH of  IDOX as obtained by using Chemicalise software is given in  

Figure.5 and the data indicates that Indoline-2,3-dione-3-oxime22-25 is of High solubility 

category with Intrinsic solubility of -1.589. 

Elaborate the solubility and the given data and the graph is not appropriate and 

justifiedits varying 

Fig.5  Distribution of log S with pH of Indoline-2,3-dione-3-oxime as given by chemicalize 
software 

 

 

 



 

Geometry of Indoline-2,3-dione-3-oxime(IDOX)   

Various geometrical parameters like vanderwaals volume, vanderwaals surface area,solvent 

accessible surface area,topological polar surface area, minimum and maximum projection 

area, minimum and maximum projection radius of Indoline-2,3-dione-3-oxime(IDOX) were 

measured with the application of chemicalize software26(Table. 4). 

Table. 4  Data of of volume, surface area ,projection area and projection radius of 
Indoline-2,3-dione-3-oxime as given by chemicalize software 

 

 

H-NMR Spectrum of Indoline-2,3-dione-3-oxime(IDOX) 

NMR Predictor of Chemicalise software is employed for recording NMR spectra of Indoline-

2,3-dione-3-oxime(IDOX). The estimation of chemical shifts27,28 of IDOX is in relation to the 

chemical shift of tetra methylsilane (TMS = 0ppm). H NMR spectrum of IDOX is given in the 

Table 5. 



 

 

 

Table 5. shifts caused by the protons of Indoline-2,3-dione-3-oxime(IDOX)  and the 
intensity and quality for each shift and corresponding protons as given by chemicalize 
software 

 

The shifts caused by the protons of Indoline-2,3-dione-3-oxime(IDOX)  is given in Table 5. 

The intensity and quality for each shift of IDOX is also obtained from this data.1H NMR 



 

 

spectrum of IDOX shows peaks at δ 9.82ppm (1H,=N-OH) and δ 6.77 ,7.11 , 7.159( 4H,Ar-H). 

The shift observed at 8.43 ppm  also corresponds to protons of aromatic ring  (Table.5 ). 

Conclusions  

The present article reflects the application of Chemicalize software  in understanding 
various structural and physicochemical aspects of Indoline-2,3-dione-3-oxime(IDOX).Data of 
chemicalize software from pKa values and 1HNMR spectral data indicated that  IDOX is of 
strong basic nature. Variation of properties like log D, log S, solubility in mg/L with pH of 
Indoline-2,3-dione-3-oxime(IDOX) is studied by Graphical interpretation by employing 
Chemicalize software. Apart from this the data of properties like 
vanderwaalsarea,vanderwaals volume, projection area projection radius of IDOX is also 
obtained by applying chemicalise software. 

Reference and citation  is not up to the mark and not in proper format 

References 

1. Parvaneh Pakravan et al ,Biochemical and pharmacological characterization of isatin and its 
derivatives: from structure to activity Pharmacological Reports 2013,65,313-335 

2. Smitha. S, Pandeya .S. N., Sci. Pharm. 2008, 76, 621. 
3. Pandeya. S. N, Kumar. R, Asia J. Res. Chem., 2010, 3(3): 646. 
4. Pandeya S. N, IJPI’s Journal of Drug Chemistry2012 , 2:8,1-7 
5. G. Audi, A.H.Wapstra, The 1995 update to the atomic mass evaluation, Nuclear Physics A, 

Vol. 595, Issue 4, pp. 409- 480, 1995. 
6. Trepalin, S.V., Bessonov, Y.E., Fel’dman, B.S. et al. The Structural Chemical Database of the 

All-Russian Institute for Scientific and Technical Information, Russian Academy of Sciences. 
An Autonomous System for Structural Searches. Autom. Doc. Math. Linguist. 52, 297–305 
(2018). https://doi.org/10.3103/S0005105518060055 

7. Molecules from the Minkowski space: an approach to building 3D molecular 
structures,December 2003,Journal of Molecular Structure THEOCHEM s 666–667(6C):51–59 
DOI:10.1016/j.theochem.2003.08.013 

8. Bender, B.J., Gahbauer, S., Luttens, A. et al. A practical guide to large-scale docking. Nat 
Protoc 16, 4799–4832 (2021). https://doi.org/10.1038/s41596-021-00597-z 

9. ChemAxon poster: Advanced automatic generation of 3D molecular structures 
10. Ferrara P, Apostolakis J, Caflisch A. Evaluation of a fast implicit solvent model for molecular 

dynamics simulations. Proteins. 2002 Jan 1;46(1):24-33. doi: 10.1002/prot.10001. PMID: 
11746700. 

11. Norma Flores-Holguín1, Juan Frau2, Daniel Glossman-Mitnik,Computational Chemistry and 
Molecular Modeling Techniques for the Study of Micropeptin EI-964: Insights into Its 
Chemical Reactivity and Potential Pharmaceutical Properties, Computational Molecular 
Bioscience, Volume 13, Number 3, September 2023 ,DOI: 10.4236/cmb.2023.133003 

12. Theoretical Determination of the pK a Values of Betalamic Acid Related to the Free Radical 
Scavenger Capacity: Comparison Between Empirical and Quantum Chemical 
Methods,MarcoTutone, Antonino Lauria, Anna Maria Almerico, July 2015,Interdisciplinary 



 

 

Sciences Computational Life Sciences 8(2) DOI:10.1007/s12539-015-0101-3 IJRAR24A1683 
206 International Journal of Research and Analytical Reviews (IJRAR) © 2024 IJRAR January 
2024, Volume 11, Issue 1 www.ijrar.org (E-ISSN 2348-1269, P- ISSN 2349-5138) 

13. Calculating pKa values of small and large molecules, J.Szegezdi and F.Csizmadia , American 
Chemical Society Spring meeting ,March 25-29th,2007 

14. Epik: A software program for pKa prediction and protonation state generation for drug-like 
molecules,,January 2008,,Journal of Computer-Aided Molecular Design 21(12):681-91 
DOI:10.1007/s10822-007-9133-z 

15. Epik version 2.0 (2009) Schro¨dinger, LLC, New York 
16. Determination of acid dissociation constants (pKa) of cephalosporin antibiotics: 

Computational and experimental approaches,Chemosphere, Alyson R. Ribeiro, Torsten C. 
Schmidt,Volume 169, 2017,Pages 524-533, 
https://doi.org/10.1016/j.chemosphere.2016.11.097. 

17. Calculation of the isoelectric points of native proteins with spreading of 
pKavalues,GHenriksson 1, A K Englund, G Johansson, P Lundahl, Electrophoresis , 1995 
Aug;16(8):1377 80,doi: 10.1002/elps.11501601227 

18. pIChemiSt ─ Free Tool for the CalculaƟon of Isoelectric Points of Modified PepƟdes, Andrey I 
Frolov , Sunay V Chankeshwara, ZeyedAbdulkarim , Journal of Chemical information and 
Modelling, 2023 Jan 9;63(1):187-196. doi: 10.1021/acs.jcim.2c01261. Epub 2022 Dec 27. 

19. Bouchard G., Carrupt P.A., Testa B., Gobry V., Girault H.H. Pharmaceutical Research 18 
(2001) 702-708. https://doi.org/10.1023/A 

20. Bouchard G, Pagliara A, Carrupt PA, et al. Theoretical and experimental exploration of the 
lipophilicity of zwitterionic drugs in the 1,2-dichloroethane/water system. Pharmaceutical 
Research. 2002 Aug;19(8):1150-1159. DOI: 10.1023/a:1019846125723. PMID: 12240941. 

21. Işık, M., Bergazin, T.D., Fox, T. et al. Assessing the accuracy of octanol–water partition 
coefficient predictions in the SAMPL6 Part II log P Challenge. J Comput Aided Mol Des 34, 
335 370 (2020). https://doi.org/10.1007/s10822-020-00295-0 

22. Völgyi, G.; Baka, E. et al. Study of pH-dependent solubility of organic basis. Revisit of the 
Henderson-Hasselbalch relationship, AnalyticaChimicaActa, 2010 , 673, 40-46 

23. Avdeef, A. et al. Equilibrium solubility measurement of ionizable drugs - consensus 
recommendations for improving data quality, ADMET & DMPK 4(2), 2016 , 117-178 

24. Shoghi, E.; Fuguet, E.; Bosch, E.; Rafols, C. Solubility-pH profiles of some acidic, basic and 
amphoteric drugs, European Journal of Pharmaceutical Sciences 2013 , 48, 291-300 

25. Alex Avdeef ,Suggested Improvements for Measurement of Equilibrium Solubility-pH of 
IonizableDrugs,July 2015,ADMET & DMPK 3(2):84-109,DOI:10.5599/admet.3.2.193 

26. Chemaxon article: Molecules from the Minkowski space: an approach to building 3D 
molecular structures 

27. . J Org Chem. 1997 Oct 17;62(21):7512-7515. doi: 10.1021/jo971176v. Authors. Hugo E. 
Gottlieb , Vadim Kotlyar, Abraham Nudelman 

28. NMR Chemical Shifts of Common Laboratory Solvents as Trace Impurities Hugo E. Gottlieb, 
Vadim Kotlyar, and Abraham Nudelman J. Org. Chem., 1997, 62 (21), 7512-7515 • DOI: 
10.1021/jo971176v Downloaded from http://pubs.acs.org on January 23, 2009 
IJRAR24A1683 207 International 



 

 

29. KATANGURU LAXMI. Characterization of Keto and Enol Forms of Indoline-2,3-dione-3-oxime 
using Avogadro software Tool (A Theoretical Study). Orient. J. Chem., Vol. 34(3), 1270-1277 
(2018). 

30. K. Laxmi. Calculation of Properties of Phenobarbital an Antiepileptic Drug Using Chemcalise 
Software. International Journal of Scientific and Research Publications, Volume 9, Issue 11, 
November 2019. 

31. K. Laxmi. A study on structural aspects of indoline-2, 3-dione-3-oxime: Experimental and 
theoretical approach. International Journal of Computational and Theoretical Chemistry. 
2013; 1(2): 11-17. 

 

 

 


