Rebuttal Document

Please find below our rebuttal that addresses the comments from the editorial and the reviewers. Our rebuttal/address are in BLUE, editorial’s comments in BLACK, and the reviewer’s in RED. 

Editorial comments:
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues. Please define all abbreviations at first use (e.g., MTT, REM resin)

Proof reading for spelling or grammar issues were conducted and all abbreviations were defined at first use (line #59 for REM, line #63-64 for MTT, line #109 for DMF, line #118 for DCM, line #125 for TEA, line #128 for TMSCl, and line #189 for DMSO.

2. Please provide at least 6 keywords or phrases (max. 12).

We included “cell viability and colorimetric assay” in lines 22-23.

3. For in-text formatting, corresponding reference numbers should appear as numbered superscripts after the appropriate statement(s), but before punctuation.

The reference numbering has been changed to reflect the suggested format in lines #47, 48, 58, 64, 81, 238, 240, and 293. 

4. Unfortunately, there are sections of the manuscript that show overlap with previously published work. Please revise the following lines: 61-67 (Anti-cancer drugs...purple formazan)

Previous wordings “Anti-cancer drugs…purple formazan” in lines 61-67 were removed and replaced with “To determine the cytotoxicity…the purple formazan compound (Figure 2)” as seen in lines #63-69.

5. Please note that your protocol will be used to generate the script for the video and must contain everything that you would like shown in the video. Please add more details to your protocol steps. Please ensure you answer the “how” question, i.e., how is the step performed? Alternatively, add references to published material specifying how to perform the protocol action. Please add more specific details (e.g. button clicks for software actions, numerical values for settings, etc.) to your protocol steps. There should be enough detail in each step to supplement the actions seen in the video so that viewers can easily replicate the protocol.

We have added more specific details on the “how” in lines 188-190, 206-208, and 220-225.

6. 2.5: Which cells are you plating for the MTT assay? Why did you choose those cells? 

For protocol section 2.5 (line #195), COS-7 cells were identified. In addition, the rationale for the use of these cells were articulated (lines #198-202).

7. 2.12: what do you do with the absorbances at 570 and 690 nm? How do you calculate relative cell viability from these absorbance values for the various samples?

For protocol section 2.12 (line #220), absorbance at 600 nm was measured, not 570 and 690 nm. Rationale for this was provided in lines #220-222. 

8. Although JoVE is a methods journal and publishes methods and techniques that are used as gold standards, the application of that technique or some modification has to be highlighted so that the readers and viewers can appreciate the usefulness of the method. Although you are not describing the synthesis, it would be helpful to understand what is important/different about the synthesis and characterization of these molecules, what would be points to note/take care in the synthesis and the viability measurement. 

The synthesis, though published from our previous JoVE manuscript was updated and provided in lines #81-179.

9. As we are a methods journal, please revise the Discussion to explicitly cover the following in detail in 3-6 paragraphs with citations: (a) Critical steps within the protocol, (b) Any modifications and troubleshooting of the technique, (c) Any limitations of the technique, (d) The significance with respect to existing methods and (e) Any future applications of the technique

For the Discussion, we made the revisions as requested in lines #292-341. 

10. Please ensure that the references appear as the following: [Last name, F.I., Last Name, F.I., Last Name, F.I. Article Title. Source. Volume (Issue), First Page–Last Page (YEAR).] For more than 6 authors, list only the first author then et al. Do not abbreviate any of the journal names.

Lines #355-387 reflected the requested reference format changes. 

11. Please sort the Materials Table alphabetically by the name of the material. 

The Materials Table has been updated and items listed alphabetically by the name of the material.


Reviewer #1: 
Manuscript Summary: The proposed manuscript illustrate the famous approaches to the synthesis of MedChem relevant compounds on solid support as well as its in vitro cytotoxicity biological validation (as potential anti-cancer agents) using MTT assay. Both these methodologies are very famous in medicinal chemistry communities. Despite the popularity the real experience of the methodology using generally has industrial chemists/biologist or the academician groups involved into the projects as outsourcing partners. Therefore the publishing of the detailed protocols with the corresponding video is very interesting and useful for vide scientific community of the chemist and biologist. It also could be very efficient for the education of the students using the proposed publication in video format. Especially the demonstration of the combination of the one site solid phase synthesis - cytotoxicity check without specialized expensive equipment is really impressive for the students as well as academician chemist not deeply involved in MedChem projects. 

Comments from Reviewer #1 were encouraging. Indeed, this manuscript employs the classic medicinal chemistry approach via combinatorial chemistry and MTT bioassay. Publishing detailed protocols in a video format of this drug discovery process would be valuable to the scientific community. 

Major Concerns: The major drawbacks of the manuscript are partial repetition of the previous publication as well as absence of the real demonstration of the importance of the methodology for the medicinal chemistry. It is not so illustrative the testing of the only a few compounds using plate technique. Moreover the authors claims "Overall, the results for this assay are intended to be preliminary, as only a small number of molecules were tested. An exhaustive test with a battery of molecules is planned and a full manuscript will be forthcoming". Therefore the proposed work is seems as repeating of the previous (published in video format) with preliminary testing of the forth coming. 

As mentioned by this reviewer, only a couple of compounds were tested. Because of the recent pandemic, accessing resources has been challenging. Thus, the synthesis and analysis have been limited. However, we feel that the bioassay methodology of these spirocyclic heterocycles are complete and the initial results are encouraging. Thus we feel that these warrant publication in JoVE.

Minor Concerns: For the better illustration of the solid support synthesis control the referring of the real picture (instead of the significant IR signal wavenumbers referring) of the IR spectra prefers (not so frequent examples accessible in the literature). Also despite a few compounds tested in MTT assay (but in different concentration) the plate layout for 96-well array with corresponding resulting plate scatter plot, % inhibition needed for the method illustration. 

Reviewer #1 suggested that we include (1) the IR spectra instead of merely providing the stretching frequency values and (2) the plate layout for the 96-well array. We have included both of these. Revised Figure #3 (line #281-284) depicted the stacked IR spectra to monitor the progress of the synthesis. This figure would be beneficial for the audience planning similar solid phase organic synthesis. Table #1 (line #276-279) depicts the 96-well plate layout. This would also be valuable to the audience when performing similar MTT assay.  

Some minor corrections of the manuscript needed like: 
· Add the reagents using for the solid synthesis into the synthetic scheme.

Figure #1 caption (lines #270-271) includes the suggested reagents for each synthetic step.

· Correct the reference like: "Linked Parallel Synthesis and MTT Bioassay Screening of Substituted Chalcones" instead "MTT bioassay screening of substituted chalcones" etc. 

Reference title in line #386 has been corrected.

Reviewer #2:
Manuscript Summary: The authors have described the synthesis (previously reported) and cytotoxicity assay of certain spirocyclic heterocycles. The synthesis involves an efficient solid phase methodology which is described very clearly. The cytotoxicity determination is done by the well-known MTT assay and the authors have mentioned in the abstract that they have a "refined" method for doing the assay. However the extent of "refinement" introduced has to be more clearly mentioned. If this point is addressed this manuscript will be highly useful for the research community. 

Major Concerns: The modified MTT assay should be discussed with more clarity in a way that the difference from the existing assay is brought out explicitly. Otherwise the term "refined protocol" should be avoided and the authors should demonstrate the efficacy of the synthetic protocol. 

Comments from Reviewer #2 were also encouraging. One remark was the word choice “refined protocol” for the MTT assay (line #38). The author is correct that we did not refined the bioassay, but adapt existing MTT assay with our spirocyclic heterocycles. So the refined language (line #38) was removed.

Minor Concerns: Will the synthesis method be applicable for amines derived from pyrrole-2-carbaldehyde as well? In that case, spirocyclic pyrrolidines will be generated which will be also be potential anticancer compounds. 

[bookmark: _GoBack]Reviewer #2 saw the potential of our synthetic methodology to make spirocyclic pyrrolidines. We are excited about this possibilities and have included this for our future work (line #339-341).
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