Response to Reviewers
Reviewer B

Q:        The indices in equation (2) need to be corrected. The pre-exponential
should be sqrt(AiiAkk). The exponent should be -(Bii + Bkk).
A:  Corrections have been made accordingly

Q: The methods section should specify which parameter set for
repulsion-dispersion interactions was used.
A: The methodology section has been modified and included the data that repulsion-dispersion interactions were considered through FIT potential, parameterized by Williams and Cox, with additional terms for the hydrogen atoms bound to nitrogen later fitted by Coombes et al., It should be noted that reference for these parameter set were cited accordingly.
Q: Line 99-100. correct Eigen values to eigenvalues (it is one word), and again
throughout this paragraph (and later in the paper).
A: Changes have made accordingly

REPORT:
        The paper presents the results of a crystal structure prediction study on
the molecule pyrazinamide. By current standards of crystal structure
prediction methods, this is a fairly "easy" target for calculations, given
the small molecular size and limited molecular flexibility. The interesting
aspect of this molecule is that it has four known polymorphs. It is,
therefore, a good test of the structure prediction methodology to see if
these structures are predicted successfully. For this reason, this could be
a valuable contribution that could be published in the journal.

The description of methods is good and leads the reader through the steps of
the structure prediction method. A couple of questions come up during the
description of methods:

Q: page 5. Lines 140-146. In discussing the choice of which conformers are
used as input to the crystal structure search, a 10 kJ/mol energy range in
intramolecular energies is chosen. Without any context, this choice seems
arbitrary. Why were conformers in the 10 kJ/mol energy range selected for
crystal structure prediction calculations? How do the authors know that any
conformations above this energy are unlikely to overcome the intramolecular
energy penalty? This choice should be based on some knowledge of which
conformational energy range is accessible in crystal structures. Perhaps a
reference to work in this area should be added. A recent study (Chemical
Science, 2014, vol 5, p.3173) has addressed this issue for organic molecular
crystals.
A: The criteria for choosing the energy penalty for different conformers depends on the flexiblity. The higher the flexible bonds of the molecules, higher the energy penalty value .  From the reference paper cited in the report, it can be seen that majority of the conformations have < 10kJ/mol of ΔEstrain ( since we deal with only ΔEstarin ). Since pyrazinamide is small molecule in which only a single flexible torsion was considered, choosing ΔE range within 10kJ/mol found to be sensible for the optimisations. Also we have cited suggested paper in the reference section. 

Q: The 20 most stable crystal structures that result from the prediction
are presented in table 1 and paper refers to these as possible polymorphic
structures of pyrazinamide. These cover a 12-13 kJ/mol range in total
energy. Why were these 20 structures chosen? What is the expected range in
energies of observed polymorphs of organic molecules?
A: The ab initio csp method via PES scan and MOLPAK-DMACRYS optimization used in this paper have generated 1067 unique structures of pyrazinamide molecules.  The structures in table 1 indiactes only the first 20 structures and the 99th structure and they are ranked according to the total energy (Etot).  We have taken the 20 to limit the size of the table and also included the 99th  structure in the energy rank  since it resembles the experimental polymorph. It should be noted that all the structures upto rank 99 covers ~10 KJ/mol from global minimum. 

Q: Apart from the points above, our main concern with the paper is that it only
discusses where the alpha polymorph of pyrazinamide is found in the
predictions: it is shown to correspond to structure #7, 10 kJ/mol above the
global minimum in energy (again, is this a reasonable energy range for
polymorphism?). However, as discussed in the introduction, there are 4 known
polymorphs of this molecule? Did the method fail to predict the other three
known polymorphs? Why are they not discussed or even mentioned in the
results section? The paper must discuss these polymorphs: did the search
method fail to find them? What are their calculated energies compared to the
predicted structures? Without such a discussion, the first sentence of the
conclusion section ("Ab initio crystal structure prediction of the
hypothetical densest structures within a flexible conformeric region
using a repulsion- dispersion potential field showed good accuracy in
predicting the polymorphicstructures of Pyrazinamide.") is not backed
up by the results, which only show that the alpha form is found, albeit at a
high total energy.
A:  We have extended our calculation in predicting the other polymorphs and modified the manuscript accordingly. The current approach successively predicted all the polymorphs of pyrazinamide molecule except γ polymorph. This may be due to the fact that the γ  polymorph are mostly in disordered form in CSD database. It can be seen that the presence of optimised structures corresponding to the experimental polymorphs of pyrazinamide thereby justify the authenticity of the energy landscape.

In my opinion, this manuscript should:
        be published after major revision and additional review

If manuscript is suitable for publishing, referees recommendation :
        Original scientific paper
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Reviewer C:

ADDITIONAL COMMENTS
Please indicate the page numbers for suggested corrections.
Please, be as specific as possible if major correction by the author(s) is
recommended! :
        I suggest deeper analysis of predicted structures to include other
poymorphs that were observed experimentally, not only alpha polymorph
disucssed by the authors. This would probably results with the extension of
the manuscript

REPORT:
        Ms. No.: 1901-8929-2-RV
Title: Ab initio prediction of polymorphic structures of Pyrazinamide- a
validation study
Journal: Journal of Serbian Chemical Society

The work of David Stephen et al. describes ab initio prediction of
polymorphic structures of pyrazinamide, a molecule with important medical
application. It has 4 experimentally observed polymorphs. The work seems to
be performed carefully, and the results are discussed in a satisfactory way.
However, there are some issues that should be resolved before acceptance.

Q: Also, please discuss how the entire procedure is sensitive to the
initial step of the gas phase optimization.
A: Initial gas phase optimisation was executed to determine the local minima of the conformers. Since the distortions produced during the scan may create a ΔEstrain, the lowest energy conformers need to be selected for lattice minimisations. Thus the initial gas phase optimization is sensitive for the research methodology. We have modified the manuscript based on the reviewer comments. 
Q: In 2014. Wahlberg et al. published a paper which deals with prediction of
pyrazinamide polymorphs stability (Cryst. Growth Des. 2014, 14, 381−388).
This work provides valuable insights in the level of accuracy necessary for
such kind of analysis. This work should be cited and discussed by the
authors.

A: As per reviewer’s suggestion, corrections have been made with proper citation. 


Q: From the Fig. 3 one can see that there is a point found by lattice energy
minimization that basically coincides with the experimental point. From
Table 1 one can see that this structure corresponds to P21 space group. On
the other hand, the authors identify structure #7 as the one that
corresponds to alpha polymorph.  Then, the authors discussed this structure
in details. My question is which structure would be predicted by this
approach is there are no experimental data to compare with?
A: Our prediction methodology is to  predict the possible stable polymorphs of pyrazinamide by generating a energy landscape. For the better clarity of the landscape plot it is limited with 150 unique structures instead of all 1067 unique structures, among these, the structures resembling experimental polymorphs were find by the COMPACK comparison, so that it cannot be state that the lowest structures generated near to the experimental may resembles the experimental polymorphs. We have modified the manuscript for including all the experimental polymorphs of pyrazinamide except γ polymorph.  Detailed discussions on the predicted structures that resembles the experimental polymorphs was to justify the simillarity and thereby proving the landscape successively predicted many lowest structures (possible polymorphs ) together with the known experimental polymorphs of pyrazinamide.
 
Q: The authors discussed only alpha polymorph. How about the others that
were observed experimentally?.
A: Now we have extended our work to the prediction of the other polymorphs. Because of the disorder problem, ( form cannot be replicated in our study. 
Q: I see that the space groups of some structures
reported in Table 1 correspond to space groups of other polymorphs, but what
about their relative stability? Please see Cryst. Growth Des. 2014, 14,
381−388

A: It cannot be state that the optimized structures with same space group of the experimental polymorphs are similar to the experimental polymorphs. The similarity of two structures were analyzed from the COMPACK comparison via molecular packing. The structures with 20 molecules common and low rmsd can only be taken as similar in the current research methodology. The stability of such structures resembling the known polymorphs of pyrazin were justified through comparisons of hydrogen bond interactions.  In the case discussed in the manuscript Str 8, Str 20 and Str 99 resembles the α and β polymorphs respectively in COMPACK comparison.

4. Please check Table 2, seems that something is missing.
A) We have modified the manuscript to include all the known polymorphs of pyrazinamide with new tables and datas, kindly find the modified tables in the current manuscript.


Q:  Some figures can be improved. For example, I suggest authors to exclude
Fig. 1 and include the structures corresponding to local minima in Fig. 2.
Figures 5 and 6 could be merged and presented as 3x2 matrix so that the
reader can directly compare the plots for experimental and predicted
structure.
A: Changes have made accordingly

In my opinion, this manuscript should:
        be published after major revision and additional review

If manuscript is suitable for publishing, referees recommendation :
        Original scientific paper
