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PLEASE READ THE INSTRUCTIONS IN THE GRAY BOXES CAREFULLY AND USE TRACK CHANGES WHILE MAKING ANY EDITS TO THE DOCUMENT. 
This document has several sections on separate pages, so take care to view each page.


Author Questionnaire:
Authors, please fill out the unanswered questions below.  

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? N

2. Does your protocol include software usage? N

3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot. (You do not need to include steps that will be screen captured. Please do not list entire sections.)
Authors, please answer this question with the steps listed here in the Protocol section below for use by the videographer.
The most important steps are 2.2.2, 2.3.1, 2.3.2, 3.2.1 and 4.6.2.

4. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1-2 individual steps using the step numbers listed in this document. (Please do not list entire sections.)
Authors, please answer this question with the steps listed here in the Protocol section below for use by the videographer.
The choice and the addition of the catalyst (step 2.2.2) is likely to be the single most difficult step. Due to its small amount, accurately measuring and completely adding the catalyst is critical for a successful reaction.
The accurate control of the microwave irradiation temperature (step 3.2.1) is also important for a high yield and good purity of the final product. Understanding the influence of temperature outcome and optimizing the temperature is necessary for a successful reaction.
5. Will the filming need to take place in multiple locations? N


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

Authors, these headshots will be used for the JoVE Dedicated Author Webpage. Here is one example if you wish to take a look.

1. REQUIRED Interview Statements: (Said by you on camera)  - All interview statements may be edited for length and clarity.

· The total introduction length (i.e., Required and Optional Interview Statements) cannot exceed 150 words. 
· Restrict the length of each statement to no more than 30 words.
· Please answer the questions below in full sentences to highlight the significance of your protocol. You will be expected to memorize and deliver these sentences as spoken interview statements during filming. 
· Indicate the full name of each author who will give each statement. If only one author is giving the REQUIRED statements, the same author may speak both statements.

Why is your protocol significant? OR What key questions can this method help answer? 

1.1. Author NameLili Ma: This protocol utilizes microwave irradiation and palladium catalyst to attach a heteroaryl fragment directly on the alpha carbon of a ketone.___________(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera).


What is the main advantage of this technique?

1.2. Author NameLili Ma: _The main advantage of this technique is the rapid construction of heteroaryl compounds for medicinal chemistry screening, for catalytic system development and for tandem organic reaction discovery.__________(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)


OPTIONAL Interview Statements: (Said by you on camera)  - All interview statements may be edited for length and clarity.

· The following OPTIONAL questions may be answered to provide additional introductory information about your protocol. 
· These OPTIONAL statements must be spoken by different authors than those who gave the Required Interview Statements.
· The length of each OPTIONAL statement is restricted to no more than 30 words and contributes to the total introduction length, which cannot exceed 150 words. 
· Indicate the full name of each author who will give each OPTIONAL statement. 



Do the implications of this technique extend toward the therapy (or diagnosis) of a particular disease, disability, or challenge? How so?

1.3. Author Name Kara Lindsay: ___________The long term implication of our research is the synthesis of an effective aromatase inhibitor, to be used as a potential treatment for hormone receptor positive breast cancers.(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera).

Are there any specific areas of research that this method could provide insight into? 

Can this method be applied to any other systems?

1.4. Author Name: ___________(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)


How would you expect an individual who has never performed this technique to struggle? 

Do you have any advice to offer to somebody who is trying this technique for the first time?

1.5. Author Name Alex Rosen:  ___________ Mistakes will most likely come from spills while using the glovebox, so our advice is to take your time, as the reaction doesn’t require a fast pace to be successful. (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)


Why is visual demonstration of this method critical?

1.6. Author Name: ___________(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)


Introduction of Demonstrator: (Said by you on camera)

· Please use this statement ONLY if any of the individuals who will be demonstrating the procedure on camera have not given a required or optional Introduction interview statement already.
· Include the full name(s) of the person(s) demonstrating the experiment followed by their title (e.g., technician, post doc, grad student, clinician, etc.) 
· Also indicate the full name of the author who will introduce the demonstrator(s). 

1.7. Author Name: Demonstrating the procedure will be _________ (name of the person or persons), a _________ (technician, post doc, grad student) from my laboratory. (Add additional mention of demonstrators as necessary).  
1.7.1. Interview style: Author saying the above 
1.7.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.



Section - Protocol
· Read through the entire protocol carefully to understand what you will need on the filming day and prepare accordingly. 
· The two-digit numbers (e.g. 2.1., 2.2.) represent the “steps” of you protocol and will be read by a professional voiceover talent. 
· The three-digit numbers (e.g. 2.1.1., 2.2.2.) represent the “shots” that our videographer will capture at your lab. 
· To ensure that your protocol can be filmed in a single work day, the protocol is restricted to 30 steps and/or 60 shots.
· It is critical for a smooth and organized shoot that all materials and work spaces are prepared and labeled (if applicable) in advance.   
· Any specimens/samples that require long or overnight incubation steps should be prepared in advance. (i.e. day 0 sample preparation will be filmed on the day of the shoot; day 1 samples should be prepared the day before the shoot so their processing can be filmed on the day of the shoot/after their overnight culture/treatment/etc.) 
Authors: Please address highlighted questions. If the highlighted areas are correct, you don’t need to change anything. Also check if any pronunciation is incorrect.
2. Preparation of Reagents and Supplies for Glove Box Usage
2.1. Transport the needed reagents and supplies into the glove box [1]. Inside the purged glove box, weigh 115 milligrams of Sodium tert-butoxide directly into the 4-milliliter microwave reaction vial [2].
2.1.1. WIDE: Talent transports the reagents and supplies into the glove box. TEXT: See manuscript for the reagents and the supplies.
2.1.2. Talent weighs compound into a vial.
2.2. Use a glass pipet to add 1 milliliter of degassed toluene into the microwave reaction vial [1]. Weigh 9 milligrams of precatalyst XPhos Pd G4 (pronounce as XPhos Palladacycle generation 4 catalystXX) and add it into the microwave vial [2]. Dip a the spatula into the solution in the vial and swirl to ensure the complete transfer of the catalyst [3].	Comment by Lili Ma: XPhos can be pronounced as X-Fos	Comment by Lili Ma: 2.2.2 and 2.2.3 are actually one step. Spatula was used to take the catalyst out. 
2.2.1. Talent adds 1mL of solvent into a vial.
2.2.2. Talent adds compound into the vial and dip the spatula into the solution and swirl..
2.2.3. Talent places a spatula into the solution and swirls.
2.3. Then, use a suitable microliter syringe to add 64.4 microliters of acetophenone into the microwave vial [1]. Weigh 103 milligrams of 3-iodopyridine and add it into the microwave vial [2]. Next, add another 1 milliliter of degassed toluene so that the total reaction mixture is about 3 milliliters [3].
2.3.1. Talent uses syringe to add solvent the ketone starting material into the vial.
2.3.2. Talent weighs compound and adds into the vial.
2.3.3. CU: Talent adds 1 mL solvent into the vial.
2.4. Line up the seal and the cap carefully and put them on the microwave reaction vial. Screw tight [1]. Take the chemicals, supplies and trash out of the glove box [2].
2.4.1. CU: Talent places the cap and seal on the vial.
2.4.2. WIDE: Talent takes out stuff from the glove box.
3. Microwave Irradiation
3.1. Take the assembled reaction vial to the microwave reactor and place it on the silicon carbide plate on the rotor [1]. For multiple reaction vials, space them evenly across the four silicon carbide plates on the rotor [2]. 
3.1.1. Talent places the vial into the microwave.
3.1.2. Talent places multiple vials on the rotor.
3.2. Set the Infrared sensor temperature limit to 113 degrees Celsius corresponding to the actual reaction temperature at 130 degrees Celsius [1]. Program the microwave power and time for each step according to the manuscript [2].
3.2.1. CU: Talent adjusts the temperature.
3.2.2. CU: Talent adjusts the program on the screen.
3.3. Run the reaction under microwave irradiation [1]. Record the actual reaction time and temperature [2]. 
3.3.1. Talent starts the microwave.
3.3.2. Talent records on a paperlab notebook.
4. Product Isolation
4.1. After the microwave reaction vial cools to ambient temperature, transfer the reaction mixture into a separatory funnel, and rinse with a minimal amount of ethyl acetate into the funnel [1]. Add 2 milliliters of saturated ammonium chloride and 10 milliliters of ethyl acetate to the separatory funnel, and shake to mix [2].
4.1.1. Talent pours the mixture from the vial into a separatory funnel, and rinses.
4.1.2. Talent adds two solutions into the funnel.
4.2. Place the separatory funnel on a rack to settle for XX 5 minutes [1], open the valve to separate the top organic layer and save it in a clean, dry beaker [2]. Repeat the extraction by adding 10 milliliters of ethyl acetate two more times [3], and combine the organic layers [4].
4.2.1. Talent places the funnel on a rack.
4.2.2. Talent opens the valve to separate the two layers, and saves the upper layer in a beaker.
4.2.3. Talent adds solvent and the bottom layer into the funnel.
4.2.4. Talent opens the valve to separate the two layers and then pours the top organic layers into the beaker.
4.3. After drying and rotatory evaporation, record the shape, color and mass of the crude product [1].
4.3.1. Talent shows the product and weighs on a scale.
4.4. To purify the final product using automated flash chromatography, first dissolve the crude product in 1-2 milliliters of acetone in a round bottom flask, followed by addition of 1.5 grams of silica gel to make a slurry [1].
4.4.1. Talent adds solvent to the product, and adds silica gel.
4.5. On a rotatory evaporation apparatus, remove acetone very carefully so that the product is loaded on the silica gel [1]. Transfer the resulting silica gel to an empty flash chromatography loading cartridge [2].
Authors: How long is the rotatory evaporation process in this step? About 5 min
4.5.1. Shot of the flask rotating on the apparatus.
4.5.2. Talent transfers the resulting gel into a catridge.
4.6. Assemble the loading cartridge, prepacked column, test tube rack and solvent lines for the automated MPLC (pronounce as M-P-L-C) system [1-TXT]. Set up the solvent gradient and other parameters for the MPLC system and run the flash chromatography [2].
4.6.1. Talent assembles the cartridge, column, rack, and lines for the system one by one. TEXT: MPLC: medium pressure liquid chromatography
4.6.2. Talent operates on the computer to set up the system.
4.7. Combine the desired MPLC fractions in a round-bottom flask [1] and evaporate the solvent to collect the pure product [2]. Dry the purified product under high vacuum for at least 1 hour to remove residual solvent [3].
Authors: How do you evaporate the solvent? In a rotatory evaporation apparatus? Yes 
4.7.1. Talent combines the fractions.
4.7.2. Shot of the flask rotating.
4.7.3. Talent places the flaks flask under high vacuum.
4.8. Then, weigh 5 - 10 milligrams of the final purified product [1], dissolve it in XX 0.75 milliliters of deuterated chloroform or other appropriate deuterated solvent [2], and take a 1H NMR (pronounce as proton N-M-R) spectrum [3]. 
4.8.1. Talent weighs the product.
4.8.2. Talent adds solvent to dissolve the product and transfer the solution to a NMR tube.
4.8.3. Talent injects loads the NMR tubeproduct into a NMR machine.

OPTIONAL – Critical Step Statement:
· An OPTIONAL brief statement may be submitted for further elaboration of the best way to perform the required technique for the single most critical step of this procedure. 
· If there is no single critical step, then there is no need to fill out this statement.
· This will be an interview style shot interjected after the relevant step within the Protocol section of the video. 
· This statement is limited to 30 words or less. 
· Please indicate the full name of the Author who will give this statement and the step of the protocol to which the statement pertains using the step numbers from the Protocol section (above).
Fill in the details below based on the instructions above for the “Critical Step Statement”
Author name, Step            :           (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)

Section – Results
The Results section is restricted to 200 words of narrative. Please read through the results as presented to make sure that it accurately represents your findings. If you would like to highlight other data, please revise this section accordingly, keeping in mind the word count restriction. Please note that we cannot include narrative without an accompanying visual. 

5. Results: 1H and 13C NMR Spectra and Flash Chromatography Purification Plot
5.1. Using this efficient microwave-assisted protocol, the direct α-C(sp3) (pronounce as alpha - XXcarbon) heteroarylation of ketones was performed.
5.1.1. Figure 1 – Video editor: emphasize the equation on the top.
5.2. For example, compound 1a was synthesized [1] and isolated as a pale-yellow oil compound [2]. Its proton and carbon thirteen NMR spectra are shown here [3].
Authors: Could you please provide an image of the compound 1a? Or, will you be filming this compound? If yes, then we can use the shot number from the above protocol.
Two pictures of product 1a are provided in separate files attached to this email. 
5.2.1. Figure 1 – Video editor: emphasize compound 1a on the top. 
5.2.2. Image provided by the author
5.2.3. Figure 2
5.3. The presence of a two-proton singlet signal at delta 4.26 ppm in the proton spectrum [1] confirmed the successful carbon- to carbon coupling between the ketone α carbon and the heteroaryl halide [2].
5.3.1. Figure 2 - Video editor: emphasize Figure 2A, and emphasize at 4.26 ppm.
5.3.2. Figure 2 - Video editor: emphasize Figure 2A, and emphasize the compound structure at d.
5.4. The purification based on Ethyl ethyl acetate and hexanes solvent system allowed the isolation of the compounds with one nitrogen very well [1].
5.4.1. Figure 5A 
5.5. When this method was utilized for compounds with two or more nitrogen atoms, the CH3OH/CH2Cl2 (pronounce as XXmethanol and methylene chloride) solvent system should be employed to get faster elution [1].
5.5.1. Figure 5B 
Section - Conclusion
6. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

· Below are questions for statements that can be used to further emphasize the significance of your protocol. At least one statement is required.
· Each statement is limited to 30 words.
· Answer the questions in full sentences, as you will be expected to memorize and deliver the sentences as spoken interview statements during filming. 
· Indicate the full name of the author who will give each Conclusion Interview statement. 
What is most important thing to remember when attempting this procedure? Please indicate the steps (e.g., 2.4., 2.5.) in the Protocol section this advice correlates to.
6.1. Author NameKara Lindsay: _The most important thing to remember is to ensure the accurate and complete transfer of the reagents, especially the catalyst. ___ (Step: 2.2.2 and 2.3.2__)  (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
6.2. Author Name: ____ (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
6.3. [bookmark: _GoBack]Author NameAlex Rosen: _This technique allows the researchers to perform parallel synthesis for the discovery of pharmaceutical reagents, and to develop domino approach for natural product synthesis. ___ (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)
Are any of the reagents or instruments hazardous? If so, please use this interview statement to remind viewers of what precautions they should take.
6.4. Author Name: ___(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)

Thank you for following the instructions and addressing our questions. We will incorporate your answers/suggestions and send you the finalized script before your shoot. You will also receive detailed shoot preparation instructions in the email accompanying the finalized script.
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