Dear Editor,

Here are the answers to the reviewer's comments on our paper titled: "Experimental and theoretical study on solvent and substituent effect in 3-(4-substitutedanilino)isobenzofuran-
Reviewer A

The manuscript “Experimental and theoretical study on solvent and substituent effect in 3-(4-substitutedanilino)isobenzofuran-1(3H)-ones” has an interesting topic which is suitable for this journal. Article is clearly and concisely written.

There are few corrections that Authors should perform:

1. Page 6, lines 157 -159: from the present sentence it is not clear if scheme 1 is taken from reference 20 or adapted or is it original work.

Please, clarify. If it is adapted, it should be noted in the title of the Scheme 1.

Answer: Scheme 1 is the original authors work and it has been clarified in the Revised Manuscript.
2. Page 6, line 165: at the end of the sentence “From the presented UV-Vis spectra (Fig. 1), a diversity of the spectra with two main bands could be noticed” please add approximate range of wavelengths in which these two bands appear.

Answer: Approximate ranges of wavelength for bands that appear in the UV spectra are included in the text of the Revised Manuscript
3. Page 6, line 179: at the end of the sentence “The introduction of electron-donor substituents into the arylidene part produces mostly bathochromic shift except in some solvents.” please state in which solvents.

Answer: Solvents in which the  hypsochromic effect (opposite of bathochromic) is produced for electron donor substituents are listed in the Revised Manuscript, lines 266-268.
4. Page 7, lines 187-205: cite appropriate references though this paragraph and correct part of this discussion to be clearly related to results presented in this manuscript.

Answer: Discussion part was corrected and references are added. 
5. Page 7, lines 196-198: delete sentence “The observation of solvent effects on the absorption spectra is subject of many studies and allows access to fundamental molecular properties.” because it is the same as the first sentence of Results and Discussion section.

Answer: The sentence has been deleted in the Revised Manuscript
6. Table I and Table II:

- Give appropriate names to the first column and to the first raw. Right now listed in the first column, while investigated compounds are listed in the first raw.

- Although there is very well-known and simple relationship between absorption frequency/wavelength/wavenumber, Authors have given wavenumbers in both tables, not absorption frequencies as they state. It should be unified.

Answer: We gave absorption frequencies in Tables I and II as we stated. The columns are properly named in the Revised Manuscript. We also unified the units throughout the manuscript.
7. Page 10, line 230: cite appropriate references at the end of sentence

“The effect of various types of solvent–solute interactions on the absorption maxima 229 shifts was also interpreted by means of Kamlet-Taft and Catalán LSER models.”

Answer: The appropriate references are cited in the Revised Manuscript
8. Fig. 2, Title: should be “Optimized structures…”

Answer: Title of the Fig 2 has been changed in the Revised Manuscript
9. References: correct references Nos: 1, 4, 11, 12, 18 and 19 according to the Journal instructions.

Answer: References has been corrected according to Journal instructions.
General comment: there are numerous typos throughout the manuscript which need to be corrected 

Answer: The Manuscript has been double checked and the typing errors has been corrected. 
Reviewer B:
Authors described synthesis of ten derivatives of N-phenyl substituted

3-amino-benzophuranone and evaluated solvatochrome parameters using

experimental and calculation methods. Synthetized compounds were

characterized with NMR and IR spectral techniques and combustion analysis.

However, spectral data were poorly written with many mistakes and should be carefully corrected and checked.

1. General experimental data of performed experiments and calculation, which are placed in main text and SI file in current version, should be merged and placed in one section. Experimental part in main text will be most proper.

Answer: The suggested parts of the Manuscript and SI are merged and put together in the main text of the Revised Manuscript.
2. Cited frequencies for NMR spectra in SI are not in accordance with instrument performances given in Experimental section.

Answer: The authors are thankful for thoroughly reviewing our manuscript. We made misstep concerning instrument performances. There was a typing error for frequency at which 13C spectra were recorded which slipped throughout the manuscript, and it has been corrected. 

3. Spectral characterization and given data are not complete:

a) NMR data are not completed. Coupling constants were completely omitted.

For all first order coupling signals corresponding coupling constants must be calculated.

b) Authors should provide mass spectra. All new compounds must be full characterized.

c) Relative intensity of absorption bands of IR spectra should be given.

Answer: Thank You for the useful suggestions. We carefully reexamined NMR spectra and corrected NMR data according to the  new atoms assignments (Table SIII). We also calculated and added coupling constants for the first-order couplings. We didn’t provide the mass spectra because there are no new compounds. Intensity of the peaks in the IR spectra are provided in the Revised Manuscript.
4. Numbering and labeling (ʼ and ”) of atoms in SI file and numbering in the given Schemes must be the same.

Answer: Numbering and labeling are compliant in the Revised Manuscript and SI. The table with structures and numbering of all 10 compounds is given in Revised Supplementary Material (Table SIII).
5. Authors should check following signals:

- What is No 8 atom? For derivatives 1-6 and 8, H(8) was assigned at 6.5

ppm, but in in the given structures it was not labeled.
Answer: No 8 is a hydrogen, and in the Revised Manuscript it is labeled in the structures given in Table SIII 

- Comp. 7: 7.71 (dd, 2H, H4, H6). Probably should be two distinct doublets.

- Comp. 10: 7.46 (d, 2H, H5, H7). Probably should be multiplet or assignment should be different.

- Very rarely aromatic protons appeared as regular triplets. In few cases, authors defined corresponding protons as triplets.

- Multiplets should be written in the range of chemical shifts.

Answer: NMR spectra are corrected according to reviewer’s suggestion.
6. General formula for compounds 9 and 10 are not adequate. Corresponding structures should be given separately

Answer: General scheme for the synthesis of compounds is changed in the Revised Manuscript. In addition, to make it clearer in the SI Table with structure and numbering for all compounds has been given. 
Reviewer C:
Lines 23-23: Obviously incomplete sentence!

Answer: The sentence has been completed

Line 23: 'electron density changes distribution' should be corrected.

Answer: The sentence has been corrected

Lines 23-25: Electron distribution can't be studied by 'calculation of 24

HOMO/LUMO energies (EHOMO/ELUMO) and energy gap (Egap) values' !!

Last sentence in the Abstract should be more clearly written.

Answer: Abstract has been rewritten in the Revised Manuscript 
Line 39: Typing error.

Answer: Corrected

Line 40: change 'nucleus' to 'core'.

Answer: Corrected
Lines 42-44: Last sentence in this paragraph should be more clearly written.

Answer: Corrected
Line 50: 'immuno suppressive' is usually one word.

Answer: Corrected
Line 72: Typing error.

Answer: Corrected
Line 74: not 'shifts', but 'positions'. There are other typing errors.

Answer: Corrected 
Line 75: Typing error.

Answer: Corrected
Line 76: not 'regression', but 'maximum position'

Answer: Corrected
Line 161: 'with' should be 'in'.

Answer: Corrected
Line 191: A serious error! There is no electron pair in LUMO orbital(s).

Answer: The sentence is corrected (page 9, lines 279-281).
Tables III-VI: The reason(s) for the exclusion from the correlations of

various solvents (up to 10 for the compound 6) should be clearly stated.

Answer: We didn’t exclude solvents from the correlation intentionally, not for specific reason. We just tried to find the best correlation of spectral data with solvent parameters. Usually, the best fit would be obtained with solvents that contribute to the shift of the absorption maxima in the similar manner.
Line 310: Typing error.

Answer: Corrected
Lines 379-381: The sentence should be corrected.

Answer: Corrected
Table VIII: Problem is that most of DFT methods underestimate HOMO-LUMO energy gap. It is hard to estimate LUMO energies correctly. TD-DFT gives results for electronic states and transitions which usually include number of orbitals aside of HOMO an LUMO. In our experience, a more accurate energies of frontier orbitals are obtained with MP2 or even with simple HF calculations.

Answer: Though more accurate energies of frontier orbitals may have been obtained with MP2 calculation, we are more interested in substituent effect and their relative values, so we chose DFT method and TD-DFT as its extension for the calculation. 
However, we also calculated HOMO and LUMO using MP2 optimized structures for unsubstituted and nitro substituted derivatives and corresponding UV spectra. Comparing calculated results for the electronic transitions based on DFT and MP2 methods for unsubstituted and nitro substituted derivatives in solvent methanol, we can conclude that there is no significant difference as presented in following Table:
	Method
	Comp.


	Energy

(eV)
	Oscillator strenght
	Excitation


	CI expansion coefficient*
	% of single particle excitation contribution

	MP2
	H
	5.4753
	0.3412
	HOMO-3 ( LUMO

HOMO ( LUMO+3

HOMO-2 ( LUMO+1

HOMO-1 ( LUMO+1

HOMO-1 ( LUMO+2
	0.51902

-0.39154

-0.15903

-0.11462

-0.10662
	53.9

30.7

5.1

2.6

2.3

	
	NO2
	3.7118
	0.4218
	HOMO ( LUMO

HOMO-5 ( LUMO
	0.67769

-0.18306
	91.8

6.7

	DFT
	H
	5.4640
	0.4417
	HOMO ( LUMO+3

HOMO-3 ( LUMO

HOMO-1 ( LUMO+2
	0.52237

-0.40185

0.14225
	54.6

32.3

4.05

	
	NO2
	3.6795
	0.5252
	HOMO ( LUMO
	0.70047
	98.1


Beside that, calculated UV spectra with both methods (Figures S1 and S2 in Supplementary material) showed good agreement with experimental ones (Figure 1 in the main manuscript).
Lines 381-383: The statement about the destabilization of HOMO orbital by

electron attracting substituents is very unlikely, and can be artifact of

the chosen computational method.

Answer: This paragraph was rewritten.
Discussion about the frontier orbitals in nitro compound is not convincing.

It implies that in compound 8 is very little charge transfer upon excitation. On the other hand the Figure 1 shows a very intensive absorption peak for that compounds. The probability of electron excitation is directly related to the transition dipole moment, and that should be explained.

Answer: The discussion part is rewritten. Furthermore, the calculated vertical excitation energies, oscillator strength (f) and composition of the most significant singlet excited states are shown in Table IX. Compound 8 does show intensive absorption confirmed also by higher calculated oscillator strength for the absorption (f=0.5252) in solvent methanol. The same can be concluded for compound 7 (f=0.6927) that is in accordance with Figure 1b. 

Table IX: It will be good to have the same units in this Table and in Table II.

Answer: The units in Table IX are complied with those in Table II, hence they could be correlated with energy units.
Generally there are several errors and inconsistencies in the theoretical

part of discussion. The frontier orbital energies have to be checked (a single SCF) with HF and/or MP2 method to have unbiased values. The parts of manuscript have to be more clearly rewritten, particularly the Abstract.

Answer: The abstract is corrected. Since we were more interested in the substituent effect on the frontier orbital energies and their relative values, we have chosen DFT method and TD-DFT as its extension for the calculation. In addition, we checked the frontier orbitals with MP2 method for unsubstituted and nitro substituted compound (comps. 1 and 8) and obtained similar results.
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