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“Conformational Preferences and Pathways for Enantiomerization and Diastereomerization of Benzyl Alcohol.  Data Mining and ab Initio Quantum-Mechanical Study.”  

By Rainer Glaser* and G. Richard Nichols  

Dear Barry:

Thank you very much for your fax of November 10 regarding the above manuscript.  I am very happy that you have accepted the paper on the condition that I revise the manuscript considering the comments made by the referees.  I have now prepared a revision and two copies of this revised version are enclosed.  Also enclosed is a Mac diskette along with a “Media Description Form.”  The changes made during revision are described in detail below.  

The paper comes with online materials for inclusion in the web edition.  All relevent files for the web site are included on the Mac diskette.  The manuscript contains the following text to alert the readers of the printed version to this online material:   

Supplemental Material Online.  The online version of this article includes pdb files of all stationary structures.  The online article also contains a version of Table 1 in which the names of the CSD records serve as links to displaying the solid state structures of the molecules.  

Shortening

(1) Both referees wrote that the introduction was too long and somewhat disconnected from the content of the paper.  The point is well taken and the introduction has been shortened by about one page by reducing the original first paragraph to the first four lines in the revision.  Many references were dropped in the process.  The abstract also has been shortened to about 260 words.  

Response to Referee C  


(2) Referee C brought up the issue of the signs of the CC- and CO-dihedral angles.  We are not making any statement about the absolute signs, for enantiomeric crystals these will of course be different.  All that matters in our discussion is that the sign relation in each structure is common for the CC-staggered and CO-gauche structures and this is an important insight.  To clarify, I have changed the text toward the end of the section on “Data Mining” and it now reads: “… Among the CC-staggered and CO-gauche structures, each structure shows the same sign of these two dihedral angles.  (Whether the common sign is negative or positive determines absolute configuration of the molecule in the crystal.  For the present discussion only relative stereochemistry matters.) …”  The statement in the abstract concerning this issue has been shortened.  In the abstract, we no longer say how they are correlated but we merely state that the conformations are correlated.  

(3) We are grateful to referee C for pointing out the two supersonic jet papers.  The 1999 paper was not yet abstracted when I carried out the literature search, but I have no idea and no excuse as to how I could have missed the Bernstein paper in my online searches.  In any case, both paper have now been included and the following changes have been made.  Four sentences were added at the end of the first paragraph of the introduction.  In the section “Stationary Structures with CC-Staggered Perpendicular Conformations,” I added the text “Note that Bernstein et al. tentatively assigned this structure 2b to the only conformer detected in their MRES study.”  In the section “Stationary Structures with CC-Eclipsed Conformations,” I added the text “The recent study by Ebata et al. suggested that 3a is the structure of the less stable minimum observed in their jet studies.  We believe the Ebata result to be an artifact caused by the use of the unpolarized 6-31G basis set.”  

(4) In the revision, the IUPAC nomenclature was used for the description of the conformation about the C-O bond.  The text in the second paragraph of “Data Mining” was altered slightly and the appropriate changes were made in the heading to Table 2.  

(5) Referee C commented on the presentation of the results of the data mining and suggested to use a graphical format to reveal any structural correlation following the approach of Buergi & Dunitz.  I am familiar with the Buergi-Dunitz approach and my discussion has nothing to do with that approach.  I do not believe that the approach does yield information about low-energy intrinsic rotational barriers.  Plotting the OCCC and HOCC dihedral angles against each other results in utter scatter and I have now included such a plot as Figure 7.  This plot makes well the point that the conformations in the solid largely are the result of the optimization of intermolecular interactions.  While many conformations may occur in the solid state, some are absent and that is all I want to say for the CC-staggered and CO-gauche structures.  This goal can be achieved without a plot.  


(6) As to Figure 4, yes, the HOCC dihedral angles must have opposite signs for the enantiomers.  I meant to show the absolute value of the HOCC dihedral angle on the horizontal axis and this axis’ label has now been corrected.  I am glad referee C noticed.  


(7) The computed and scaled frequencies of the HO stretching modes were added at the end of Table 5 and it is pointed out that there is no straightforward relation between the vibrational frequencies and the presence or absence of OH ••• -density interactions.  
Response to Referee A


(8) Referee A objects to the ranges selected for the description of the conformations.  I fully agree with his statement that “the data indicate that the whole dihedral angle range is populated with just a modest tendency towards two conformations.”  The addition of Figure 7 and the respective comments in the discussion of Figure 7 clarify this issue.  As to the selection of the angle ranges, they are in agreement with the IUPAC conventions and the changes described in response to referee C clarify and satisfy this comment; see (4).  


(9) The sign issue has been addressed in (5).  


(10) Our calculations all are at the MP2(full)/6-31G* level and this choice of theoretical model is a big step up in quality with respect to anything published on benzyl alcohol previously.  Only one of the previous studies employed a split-valence basis set, none of the previous theoretical work employed polarization functions, and none employed any treatment of electron correlation!  In addition, none of the previous theoretical studies considered all pertinent stationary structures.  The suggested augmentation by diffuse functions is not necessarily a good strategy.  Diffuse functions are needed for anionic species; when used with neutral systems they may lead to unwanted basis set superposition problems.  When improving the basis set, the next steps would involve the splitting of the polarization functions and more flexible, triply-split valence basis sets.  The excellent agreement obtained between theory and experiment suggests that the level selected in the present study is more than adequate.  


(11) Computed energies are provided in Table 3.  The MP2(full)/6-31G* structures are given in the online supplemental material.  For completeness, I have now added the RHF/6-31G* structures also to the online material.  

Embedded Graphics and Graphical Abstract

The original contained two graphical inserts.  The first was dropped as part of the shortening of the introduction.  The second insert is now Scheme 1 and it is provided unembedded.  Also, the TOC graphic was reduced to 10.12 by 4.34 cm and it is now within the allowed size specifications.  

I think I have addressed all of the issues raised by the referees and I hope that the paper is now in good shape for publication in the Journal of Organic Chemistry.  Thank you very much.  

With Best Personal Regards, 

Dr. Rainer Glaser
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