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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? N
2. Does your protocol demonstrate software usage? N
3. Which steps from the protocol section below are the most visually important? 
3.1., 3.7., 4.3.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
4.3., 5.3.
5. Will the filming need to take place in multiple locations (greater than walking distance)? N


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

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

1.1. Yijian Rao: This protocol can be used for the biosynthesis of cercosporin through microbial fermentation, which in turn can be used to synthesize nitrogen-containing heterocycles in a green and mild condition [1].

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

1.2. Yijian Rao: An advantage of this technique is that it can be used as a bridge between the microbial fermentation method and organic synthesis processes [1].

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

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

1.3. Philippe Icyishaka: Nitrogen-containing heterocycles are not only important skeletons for many natural products with bioactivities but also as synthetic precursors for agrochemicals and drugs [1].

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

Introduction of Demonstrator (Said by you on camera):

1.4. Yijian Rao: Demonstrating the procedure with Philippe Icyishaka will be Yan Zhang, a technician from my laboratory [1][2]. 

1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
1.4.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera


Section - Protocol
2. Alpha-Halo-N-Acyl-Hydrazone Preparation
2.1. For alpha-halo-N-acyl-hydrazone preparation, weigh out 10 millimolar of ketone [1] and 10 millimolar of benzoyl hydrazine into a flask [2].
2.1.1. WIDE: Talent adding ketone to flask on balance, with ketone container visible in frame as possible Videographer: Important step
2.1.2. Talent adding benzoyl hydrazine to flask on balance, with benzoyl hydrazine container visible in frame as possible Videographer: Important step

2.2. Add 20 milliliters of methanol to the flask [1] and equip the flask with a stir bar [2] and a rubber stopper [3].

2.2.1. Talent adding methanol to flask, with methanol container visible in frame Videographer: Important step
2.2.2. Talent placing stir bar into flask Videographer: Important step
2.2.3. Talent placing stopper onto flask Videographer: Important step

2.3. Slowly inject 250 microliters of hydrochloric acid into the mixture [1] and incubate the flask in air at room temperature [2].

2.3.1. Talent injecting HCl into flask, with HCl container visible in frame
2.3.2. Talent placing flask in air at RT

2.4. After one hour, collect the precipitate after reaction by filtration [1] and wash the product with acetone [2].

2.4.1. Talent filtering precipitate
2.4.2. Talent washing precipitate, with acetone container visible in frame

2.5. Then dry the precipitate by vacuum [1] and identify the product by NMR (N-M-R) [2-TXT].

2.5.1. Precipitate being dried
2.5.2. Talent loading sample onto NMR TEXT: Nuclear Magnetic Resonance

3. Cercosporin Preparation

3.1. To prepare cercosporin, charge a 3-liter shake flask with 1-liter of S-7 medium [1] and inoculate the cercosporin-producing strain into the shake flask [2].

3.1.1. WIDE: Talent adding medium to flask, with medium container visible in frame Videographer: Important step
3.1.2. Talent adding strain to flask Videographer: Important step

3.2. Culture the mixture under light conditions at 135 revolutions/minute and 25 degrees Celsius for 2 weeks [1].

3.2.1. Talent placing flask at 25 °C 

3.3. At the end of the incubation, use a vacuum pump to subject the fermentation broth to vacuum filtration [1] and extract the pellet and the supernatant separately with three 50-milliliter volumes of dichloromethane [2].

3.3.1. Talent filtering broth
3.3.2. Talent adding dichloromethane to culture

3.4. Collect the pellet for drying in a freezer dryer [1] and combine the organic phases [2].

3.4.1. Talent collecting pellet 
3.4.2. Talent combining phases

3.5. Wash the organic phases with water 2-3 times [1] and concentrate the solution under vacuum [2].

3.5.1. Talent washing sample with water
3.5.2. Talent concentrating organic phase

3.6. Re-dissolve the residue with analytical methanol [1] and filter the product through a 0.18-micrometer organic microfiltration membrane [2].

3.6.1. Talent adding methanol to sample, with methanol container visible in frame
3.6.2. Talent filtering product

3.7. Then purify the cercosporin with a Sephadex LH-20 (L-H-twenty) column [1] and identify the product by HPLC (H-P-L-C) according to standard protocols [2-TXT].

3.7.1. Talent adding product to column Videographer: Important step
3.7.2. LAB MEDIA: Figure 4

4. 1,2,3-Thiadiazole Preparation

4.1. To prepare1,2,3-thiadiazole, add the entire volume of the alpha-halo-N-acyl-hydrazone [1], 1 milligram of cercosporin [2], 27 milligrams of potassium-tert-butoxide [3], and 39 milligrams of potassium thiocyanate into a 10-milliliter Schlenk tube [4] equipped with a rubber stopper and a stirring bar [5]. 

4.1.1. WIDE: Talent adding alpha-halo-N-acyl-hydrazone to flask, with alpha-halo-N-acyl-hydrazone container visible in frame
4.1.2. Talent adding cercosporin to flask, with cercosporin container visible in frame
4.1.3. Talent adding potassium-tert-butoxide to flask, with potassium-tert-butoxide container visible in frame
4.1.4. Talent adding potassium thiocyanate to flask, with potassium thiocyanate container visible in frame
4.1.5. Talent adding bar and/or stopper to flask

4.2. Purge the Schlenk tube with oxygen three times [1] before injecting 2 milliliters of dry acetonitrile into the tube [2].

4.2.1. Talent purging tube
4.2.2. Talent injecting acetonitrile, with acetonitrile container visible in frame

4.3. Subject the tube to a 5-Watt blue LED (L-E-D) from the bottom for 16 hours [1] before washing four times with 15 milliliters of saturated sodium chloride solution [2].

4.3.1. Shot of tube, then light being turned on Videographer: Important/difficult step
4.3.2. Talent adding NaCl to tube, with NaCl container visible in frame Videographer: Important step

4.4. After the last wash, combine the aqueous phase [1] and re-extract the aqueous phase with four 15-milliliter volumes of ethyl acetate [2].

4.4.1. Aqueous phase being combined
4.4.2. Phase being re-extracted, with ethyl acetate container visible in frame

4.5. Combine the organic phase [1] and dry with anhydrous sodium sulfate [2].

4.5.1. Talent combining organic phase
4.5.2. Talent drying with anhydrous sodium sulfate
[bookmark: OLE_LINK60][bookmark: OLE_LINK61]
4.6. Remove the solvent with vacuum evaporator [1].

4.6.1. Solvent being evaporated

4.7. To purify the product with thin layer chromatography, draw a straight line on the silica plate and add the dissolved product to the line. Put the silica plate in the chromatography cylinder with 10 to 1 PE to EA. After, dissolve the silica in DCM, remove the silica from the product with filtration, and dry the DCM with a rotary evaporator [1]. Then, identify the compound by NMR according to standard protocols [2]. NOTE to VO: This is a long one, maybe split into 1 and 2?

4.7.1. Talent adding product to column

NOTE: Authors made a note that all this was performed for 4.7.1, so I adjusted the VO to match. Author’s NOTE 4.7.1: A straight line was drawn on the silica plate (200×200×1), and then the dissolved product was added on the line. Next the silica plate was put into chromatography cylinder with PE: EA=10:1. After it, the product was sketched out and cut down, the silica powder was dissolved in DCM. The silica was removed by filitrating, the DCM solution was dried by rotary evaporator, and the product was obtained after DCM is missing.

4.7.2. LAB MEDIA: Figure 5

5. 1,4,5,6-Tetrahydropyridazine Preparation

5.1. To prepare 1,4,5,6-tetrahydropyridazine, at the entire volume of the alpha-halo-N-acyl-hydrazone [1], 2.7 milligrams of cercosporin [2], and 195 milligrams of cesium carbonate into a 10-milliliter Schlenk tube [3] equipped with a rubber stopper and a stirring bar [4].

5.1.1. WIDE: Talent adding alpha-halo-N-acyl-hydrazone to tube, with alpha-halo-N-acyl-hydrazone container visible in frame
5.1.2. Talent adding cercosporin to flask, with cercosporin container visible in frame
5.1.3. Talent adding cesium chloride to flask, with cesium chloride container visible in frame
5.1.4. Talent adding bar and/or stopper to flask

5.2. Purge the Schlenk tube with three times with nitrogen [1] and inject 2 milliliters of acetonitrile in water into the tube [2].

5.2.1. Tube being purge
5.2.2. Talent injecting acetonitrile into tube

5.3. Subject the Schlenk tube to a 5-Watt blue LED from the bottom for 16 hours [1] followed by four washes with 15 milliliters of saturated sodium chloride per wash [2].

5.3.1. Shot of tube, then light being turned on under tube Videographer: Difficult step
5.3.2. Talent washing contents with NaCl, with NaCl container visible in frame 

5.4. Combine the aqueous phase [1] and re-extract the aqueous phase with four, 15-milliliter volumes of ethyl acetate [2].

5.4.1. Aqueous phase being combined
5.4.2. Aqueous phase being re-extracted, with ethyl acetate container visible in frame

5.5. Combine the organic phase [1] and dry with anhydrous sodium sulfate [2].

5.5.1. Organic phase being combined
5.5.2. Sodium sulfate being dried

5.6. Remove the solvent with vacuum evaporator [1].

5.6.1. Solvent being removed

5.7. To purify the product with thin layer chromatography, draw a straight line on the silica plate and add the dissolved product to the line. Put the silica plate in the chromatography cylinder with 10 to 1 PE to EA. After, dissolve the silica in DCM, remove the silica from the product with filtration, and dry the DCM with a rotary evaporator [1]. Then, identify the compound by NMR according to standard protocols [2]. NOTE to VO: This is a long one, maybe split into 1 and 2?

5.7.1. Talent adding product to column

NOTE: Same as 4.7.1 above, authors note: 5.7.1 A straight line was drawn on the silica plate (200×200×1), and then the dissolved product was added on the line. Next the silica plate was put into chromatography cylinder with PE: EA=10:1. After it, the product was sketched out and cut down, the silica powder was dissolved in DCM. The silica was removed by filitrating, the DCM solution was dried by rotary evaporator, and the product was obtained after DCM is missing.

5.7.2. LAB MEDIA: Figure 7



Section – Results
6. Results: Representative Cercosporin-Catalyzed Product Syntheses

6.1. These representative results demonstrate how 4-aryl-1,2,3-thiadiazoles and 1,4,5,6-tetrahydropyridazines can be conveniently synthesized [1] by cercosporin-catalyzed photocatalytic reactions [2] from alpha-Halo-N-acyl-hydrazone [3].

6.1.1. LAB MEDIA: Figure 8 Video Editor: please emphasize formulas at bottom of figure 
6.1.2. LAB MEDIA: Figure 8 Video Editor: please emphasize Cercosporin texts and arrows
6.1.3. LAB MEDIA: Figure 8 Video Editor: please emphasize top left formula

6.2. The 4-aryl-1,2,3-thiadiazoles acquisition procedure [1] is suitable for substrates bearing both electron-donating [2] and electron-accepting groups on the phenyl ring [3], providing the desired products with moderate to good yields [4]. 

6.2.1. LAB MEDIA: Figure 3
6.2.2. LAB MEDIA: Figure 3 Video Editor: please emphasize Cs2Co3 texts and arrow
6.2.3. LAB MEDIA: Figure 3 Video Editor: please emphasize KSCN texts and arrow
6.2.4. LAB MEDIA: Figure 3 Video Editor: please emphasize formulas on left and right of figure



Section - Conclusion
7. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
7.1. Yan Zhang: Always remember to use O2 and N2 for the two categories of reactions [1].
7.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (Step: 4.2., 5.2.)
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