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Author Questionnaire 

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

2. Software: Does the part of your protocol being filmed demonstrate software usage?  N

3. Filming location: Will the filming need to take place in multiple locations (greater than walking distance)?   Y, 3.6. km Authors: please indicate the address for both locations here
 

Introduction

1. Introductory Interview Statements

Your answers to these questions will become author interview statements, which will be incorporated into the script. Authors will memorize the statements and then deliver them on camera.
· Enter the full name of the author who will deliver the statement on camera.
· Each author should deliver no more than two statements.
· Please answer in full sentences, in a style suitable for being spoken aloud. 
· Limit the length of each statement to 30 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

REQUIRED: Why is your protocol significant? OR What key questions can this method help answer? 
1.1. Enter author name.: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.[1].

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera	

REQUIRED: What is the main advantage of this technique?

1.2. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.[1].

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

OPTIONAL: Do the implications of this technique extend toward the therapy (or diagnosis) of a particular disease, disability, or challenge? How so?
1.3. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.[1].

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
OPTIONAL: Are there any specific areas of research that this method could provide insight into? OR Can this method be applied to any other systems?

1.4. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.[1].

1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

OPTIONAL: 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. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.[1].

1.5.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

OPTIONAL: Why is visual demonstration of this method critical?

1.6. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.[1].

1.6.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

Introduction of Demonstrator on Camera

Complete this statement ONLY if any of the individuals who will be demonstrating the procedure on camera will not be delivering an Introductory Interview Statement.

1.7. Enter name of author who will introduce demonstrator: Demonstrating the procedure will be Click here to enter name of demonstrator(s)., a Click here to enter demonstrator job title. from my laboratory. Include additional demonstrators as needed.[1][2].

1.7.1. INTERVIEW: Author saying the above
1.7.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera

1.8. 

Protocol
Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The one-digit numbers represent sections of the video. The text will appear onscreen.
· The two-digit numbers (e.g. 2.1., 2.2.) represent steps of your protocol. The text will be recorded 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 one day, the protocol is restricted to 30 steps and/or 60 shots. Current script of protocol: 29 steps, 51 shots.

Please use this draft script to help you prepare for filming day.
· Filming should take no more than 10 minutes per step. If a step will take more than 10 minutes, prepare the product from that step in advance.
2. Round-Bottom Flask Biaryl Production
2.1. [bookmark: _GoBack]To produce biaryls with a Suzuki cross-coupling reaction under conventional circumstances, place a 50-milliliter, round-bottomed flask into an oil bath [1] and cover both the flask and the oil bath with aluminum foil to protect the reaction from light [2].
2.1.1. WIDE: Talent placing flask into oil bath
2.1.2. Talent covering flask and/or bath with foil
2.2. Fill the flask with argon gas to avoid oxidation of the reaction mixture [1] and add 5 milliliters of propylene carbonate solvent [2] and 2 milliliters of 0.5-molar disodium carbonate base solution to the flask [3].
2.2.1. Talent filling flask with gas
2.2.2. Talent adding propylene carbonate to the flask, with propylene carbonate container visible in frame
2.2.3. Talent adding disodium carbonate to flask, with disodium carbonate container visible in frame
2.3. Then add 58 milligrams of tetrakis(triphenylphosphine)palladium(0) catalyst to the flask [1].
2.3.1. Talent adding tetrakis(triphenylphosphine)palladium(0) to flask, with tetrakis(triphenylphosphine)palladium(0) container visible in frame
2.4. To produce 4-arylpyridines, add 205 milligrams of 4-iodopyridine [1] and 1.25 equivalent of a boronic acid compound of interest to the flask [2].
2.4.1. Talent adding 4-iodopyridine to flask, with 4-iodopyridine container visible in frame
2.4.2. Talent adding boronic acid compound to flask, with boronic acid compound container visible in frame
2.5. Then heat and stir the reaction mixture for 1 hour on a heating plate in the oil bath with a magnetic stir bar at 120-130 degrees Celsius [1].
2.5.1. Reaction being stirred
2.6. After 1 hour, allow the flask to cool to the touch at room temperature [1] before transferring a 20-microliter sample from the reaction mixture into a small test tube [2].
2.6.1. Talent removing flask from bath
2.6.2. Talent adding sample to tube
2.7. To follow the progress of the reaction, assess the sample by thin layer chromatography according to standard protocols [1].
2.7.1. Talent adding sample to instrument
2.8. If the reaction mixture still contains unreacted iodoaryl starting material [1], return the flask to the oil bath until all of the starting material has been dissolved [2]. 
2.8.1. TLC readout showing presence of starting material OR LAB MEDIA: To be provided by Authors: TLC readout showing presence of starting material
2.8.2. Talent placing flask into oil
2.9. If the reaction mixture does not contain iodoaryl starting material, the reaction is complete [1]. Terminate the heating [2] and allow the reaction mixture to cool to room temperature [3].
2.9.1. TLC readout showing absence of starting material OR LAB MEDIA: To be provided by Authors: TLC readout showing absence of starting material
2.9.2. Talent turning off heat
2.9.3. Talent leaving flask on bench
3. Microwave Reactor Biaryls Production 
3.1. To produce biaryls with a Suzuki cross-coupling reaction in the microwave reactor, pour 5 milliliters of propylene carbonate solvent [1] and 2 milliliters of 0.5-molar disodium carbonate base to an 80-milliliter reaction vial [2].
3.1.1. WIDE: Talent adding propylene carbonate to vial, with propylene carbonate container visible in frame
3.1.2. Talent adding disodium carbonate to vial, with disodium carbonate container visible in frame
3.2. Then add 58 milligrams of tetrakis(triphenylphosphine)palladium(0) catalyst to the vial [1].
3.2.1. Talent adding tetrakis(triphenylphosphine)palladium(0) to vial, with tetrakis(triphenylphosphine)palladium(0) container visible in frame
3.3. To produce 4-arylpyridines, add 205 milligrams of 4-iodopyridine [1] and a 1.25 equivalent of the boronic acid compound of interest to the vial [2].
3.3.1. Talent adding 4-iodopyridine to vial, with 4-iodopyridine container visible in frame
3.3.2. Talent adding boronic acid compound to vial, with boronic acid compound container visible in frame
3.4. Place the reaction vial into the microwave reactor [1] and run both the original software and the air jet cooling [2].
3.4.1. Talent placing vial into microwave reactor
3.4.2. Talent running software and/or cooling, with monitor visible in frame as possible
3.5. Before running the dynamic method, control the temperature by infrared detection with a 5-minute ramp time, a 130-degree temperature, 60-minute hold time, maximum pressure of 200 pounds per square inch, and 300-watt power [1].
3.5.1. Talent setting parameters, with monitor visible in frame
3.6.  Then run the method [1].
3.6.1. [bookmark: _Hlk30423306]Method being run, with monitor visible in frame
3.7. After completing the reaction, cool the vial to 50 degrees Celsius with air jet cooling [1] and transfer a 20-microliters sample to a small test tube [2].
3.7.1. Talent cooling vial
3.7.2. Talent adding sample to tube
3.8. To follow the progress of the reaction, evaluate the sample by thin layer chromatography according to standard protocols [1].
3.8.1. [bookmark: _Hlk30423325]Talent adding sample to instrument
3.9. If the reaction mixture still contains unreacted iodoaryl starting material [1], return the vial to the device [2] and run the method for an additional hour [3].
3.9.1. TLC readout showing presence of starting material OR LAB MEDIA: To be provided by Authors: TLC readout showing presence of starting material
3.9.2. Talent placing vial into microwave reactor
3.9.3. Talent starting method
3.10. If the reaction mixture does not contain iodoaryl starting material, the reaction is complete [1].
3.10.1. TLC readout showing absence of starting material OR LAB MEDIA: To be provided by Authors: TLC readout showing absence of starting material
3.11. Then allow the reaction mixture to cool to room temperature [1] and turn off both the microwave device and the air jet cooling [2].
3.11.1. Talent leaving vial at room temperature
3.11.2. Talent turning off device/air jet
4. Microwave Reactor Crude Product Isolation 
4.1. To isolate the crude product, neutralize the reaction mixture with a few drops of 5% sulfuric acid [1] and extract the product with five, 20-milliliter volumes of chloroform [2-TXT].
4.1.1. WIDE: Talent adding acid to mixture, with acid container visible in frame
4.1.2. Talent adding chloroform to mixture, with chloroform TEXT: TEXT: See text for round bottom flask crude product isolation details
4.2. Wash the combined organic phases three times with 15 milliliters of 10% copper sulfate solution per wash [1] and dry combined organic phase over sodium sulfate [2].
4.2.1. Talent adding copper sulfate solution to product, with copper sulfate container visible in frame
4.2.2. Talent drying organic phase over sodium sulfate
4.3. Filter the dried product [1] and remove the solvent under reduced pressure to obtain the crude product [2].
4.3.1. Talent filtering product
4.3.2. Talent removing solvent under reduced pressure
4.4. To remove the residues of propylene carbonate, place the crude product in a lyophilization device over night at 1333 Pascals and minus 50 degrees Celsius [1].
4.4.1. Talent placing product into device
4.5. To isolate the pure product, purify the crude material, condition a chromatography column with neat chloroform [1] and separate the products with increasing polarities of chloroform:ethyl acetate  [2-TXT].
4.5.1. Talent adding chloroform to column, with chloroform container visible in frame
4.5.2. Talent adding chloroform:ethyl acetate to column, with chloroform:ethyl acetate container visible in frame TEXT: i.e., 5:1 to 1:1
4.6. Analyze the collected fractions with thin layer chromatography [1] and combine the product-containing fractions [2]. 
4.6.1. Talent adding sample to chromatographer
4.6.2. Talent combining fractions
4.7. Then remove the solvents under reduced pressure to obtain the pure biaryl compound [1].
4.7.1. Solvent being removed under reduced pressure
5. Nuclear Magnetic Resonance (NMR) Spectroscopy
5.1. To investigate the structure of the produced products by nuclear magnetic resonance spectroscopy, dissolve 10 milligrams of the isolated product [1] in 0.6 milliliters deuterated chloroform [2-TXT]
5.1.1. WIDE: Talent adding product to tube, with program container visible in frame
5.1.2. Talent adding chloroform to tube, with chloroform container visible in frame TEXT: Optional: Dissolve in DMSO-d6
5.2. Then transfer the sample into a 5-millimeter NMR (N-M-R) sample tube [1] and analyze the sample according to standard NMR protocols [2].
5.2.1. Talent adding sample to tube
5.2.2. Talent loading tube onto instrument



Protocol Script Questions
Authors: Please use the step numbers from the script above (not step numbers from the manuscript) when answering the questions below. Please do not include steps that will be screen-captured and do not list entire sections.

A. Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps. 
Click here to list 4 to 6 individual steps, using the step numbers from the protocol section of the video script.

B. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1 or 2 individual steps from the script above.
Click here to list 1 or 2 individual steps, using the step numbers from the protocol section of the video script.

If answered, your answers to C and D will become interview-style shots, which may be incorporated into the script after the relevant step in the protocol. Authors will memorize the statements and then deliver them on camera. 

C. OPTIONAL: If there is no single most critical step in the filmed portion of the protocol, do not answer this question. What is the best way to perform the required technique for the most critical step in the protocol? 
Enter author name.: (Enter step numbers from script.) Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
D. OPTIONAL: If there are no hazardous reagents or instruments in the filmed portion of the protocol, do not answer this question. Which of the reagents or instruments are uniquely hazardous? What precautions should viewers take?
Enter author name.: (Enter step numbers from script.) Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

Results
Please review this section to make sure that it accurately reflects your findings.
· Use Track Changes when making edits or revisions.
· If you would like the video to include different results, please revise this section.
· When revising, please keep the length of the voiceover below 200 words. Current word count: 153. (Voiceover is the text that follows the two-digit numbers.)
· Please note that the video cannot include voiceover without an accompanying visual. 

6. Results: Representative Cross-Coupling Reaction Analyses

6.1. When applying propylene carbonate, a 130-degree Celsius reaction temperature and tetrakis(triphenylphosphine)palladium(0) are able to be used as the catalyst [1].

6.1.1. LAB MEDIA: Table 1

6.2. In these cases, the reaction times are between 2 and 7 hours on conventional oil-bath heating [1], with the reaction time under microwave irradiation always 1 hour or less [2]. 

6.2.1. LAB MEDIA: Table 1 Video Editor: please emphasize all but 1 h data cell
6.2.2. LAB MEDIA: Table 1 Video Editor: please emphasize 1 h data cell

6.3. This wide range is caused by the different reactivities of the varied substrates [1].

6.3.1. LAB MEDIA: Figure 7 Video Editor: please sequentially emphasize rows of formulas from top to bottom

6.4. As expected from the afore-mentioned side reaction, 2-hydroxypropylation of 6-iodopyridazin-3(2H)-one [1] always results in two Suzuki cross-coupled products [1].

6.4.1. LAB MEDIA: Figure 8 Video Editor: please emphasize left chemical structure
6.4.2. LAB MEDIA: Figure 8 Video Editor: please emphasize middle and right structures

6.5. In this analysis, comparison of the results found in microwave-induced reactions with those using conventional heating [1] reveals that the microwave reactor provides a moderate yield of at least 50% [2] and creates the opportunity of reaching excellent yields up to 97% [3]. 

6.5.1. LAB MEDIA: Table 2
6.5.2. LAB MEDIA: Table 2 Video Editor: please emphasize MW: data up ≤50%
6.5.3. LAB MEDIA: Table 2 Video Editor: please emphasize MW: data from >50-97%

6.6. In the case of oil-bath heating, the reaction yields are between 19% and 99% [1].

6.6.1. LAB MEDIA: Table 2 Video Editor: please emphasize all oil: data

6.7. The wide range is attributed to the different reactivities of the varied substrates [1].

6.7.1. LAB MEDIA: Table 2





Conclusion
7. [bookmark: _Hlk27388131]Conclusion Interview Statements

Below are prompts for interview 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; you will need to memorize and deliver the sentences as spoken interview statements during filming. 
· Indicate the full name of the author who will give each statement. 

What is the most important thing to remember when attempting this procedure? Please indicate the steps (e.g., 2.4., 2.5.) in the Protocol section of the script that this advice applies to.
7.1. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.[1].

7.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (Enter step numbers referred to.) 
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
7.2. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words. [1].

7.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera  
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
7.3. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words. [1].

Thank you for addressing our questions. We will incorporate your answers and suggestions and send you the final script before your filming day. You will also receive detailed preparation instructions in the email accompanying the final script.
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